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SECTION O N E introducUon 

1.0 Introduction 
Ashland Inc. (Ashland) is submitting this Phase II report for the Resource Conservation and 
Recovery Act (RCRA) facility investigation (Phase n RFI) at Ashland Distribution Company 
facility (Facility) located in Clearfield, Utah. The report has been prepared in accordance with 
the corrective action portion of Ashland's RCRA permit - Module IV (Section IV.E: parts 
rV.E.l> and TV .E.2) and the Phase H RCRA Facility Investigation Work Plan (hereafter referred 
to as Phase H RH Work Plan - URS, 2005) approved by UDEQ in a May 3, 2005 
correspondence. The Phase H RFI' Work Plan was submitted as an addendum to the Phase I 
RCRA Facility Investigation Workpian (URS, 2000, and URS, 2002 - Phase I RH Workpian). 
The Phase n RFI Work Plan utilized the same methodologies as reported in the Phase I RFI 
Workpian. 

1.1. PURPOSE 

A Phase I RFI report was submitted to UDEQ on January 24, 2003. Based on UDEQ's 
September 22, 2004 conmient letter on the Phase I RFI and a letter dated February 14, 2005, 
further sampling was indicated for tetrachloroethylene (PCE) at Solid Waste Managemeilt Units 
SWMU) 2 (Product Storage Tank Farm), 3 (Product LoadingAJnloading Area), 5 (Railcar 
Unloading Area), and 7 (Waste Collection Tank Area). No additional investigation was 
indicated for SWMUs 1 (Solvent Recovery Sump), 8 (Waste Storage Tank), or 9 (Neutralization 
Unit Area). UDEQ requested in correspondence dated May 3, 2005 that a risk assessment or 
clean closure plan be submitted for SWMU 4 (Container Filling Area/Drumming Room) relevant 
to benzo(a)pyrene [B(a)P] and dibenz(a,h)anthracene [D(a,h)A] in soil and for SWMU 10 
(Hazardous Waste Storage Area) relevant to PCE in soil. 

Accordingly, the purpose of the Phase n RFI was to conduct further sampling for PCE in soil at 
SWMUs 2, 3, and 5 and in groundwater at SWMU 7. No additional sampling and analysis was 
conducted for B(a)P and D(a,h)A or for PCE in soil at SWMU 10 during the Phase n RFI. This 
Phase n RFI report includes sufficient information to support the risk-based closure of SWMUs 
2, 3, 4, 5, 7, and 10. 
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2.0 Description of Current Conditions 
Information conceming the Facility history, land use, regional and local geology and 
hydrogeology, and nature and extent of constituents detected in environmental media is 
presented in the following documents previously filed with the UDEQ: a Description of Current 
Conditions at Ashland Chemical's Clearfield, Utah Facility (Woodward-Clyde, 1997), the 
RCRA Facility Assessment (RFA) Report (UDEQ, 1999), the Phase I RFI Workpian and 
Addendum (URS, 2000 and 2002), and the Phase I RH Report (URS, 2003). Pertinent 
information from these reports and several published sources is summarized below. 

2.1 GENERAL FACILITY INFORMATION 

The Facility is located on 6.5 acres within an industrial park (Freeport Center) in the south half 
of Section 2, Township 4 North, Range 2 West (Salt Lake Base and Meridian) in the extreme 
northem part of Freeport Center. The Facility is located within the city of Clearfield, in Davis 
County, Utah (Figure 1). The geographical location of the Facility is 41° 6.294' North latitude 
and 112° 2.150'West longitude. 

2.1.1 Facility History 

The Facility and the Freeport Center Industrial Park were undeveloped until the early 1940s, 
when the Navy developed the property for use as a supply depot. The Navy operated the 
Freeport Center until about 1963. During the approximately 20 years of Naval ownership and 
use, there were a variety of operations employing potentially hazardous materials. According to 
a study prepared for the Freeport Center (Dames & Moore 1989), the Naval operations included 
75 underground storage tanks for fuel oil and gasoline, gas stations, above-ground fuel tanks, 
transformer stations, and flammable materials storage. Currently, no information about actual 
products managed has been available, except for the above noted general type of products that 
were handled at the depot. 

The Navy Supply Depot was purchased by the Freeport Center Associates in 1963 and developed 
into a manufacturing, distributing, and warehousing industrial park. The Freeport Center includes 
more than 7 million feet of warehousing space on more than 650 acres. Dozens of businesses 
have established facilities at the Freeport Center, although from 1963 to 1982 (when Ashland 
took occupancy) only one tenant (A&K Railroad) other than the Navy previously occupied the 
property now used by Ashland. 

Historically, during the period that the Facility property was :part of the Navy Supply Depot 
and/or A&K Railroad's operations, there is minimal documentation as to whether spills or 
releases occurred. Therefore, undocumented spills or releases of potentially hazardous 
substances may have occurred prior to Ashland's occupancy of the Facility. In fact, there is 
evidence that degradation of groundwater had taken place prior to startup of Ashland's 
operations at the Facility. A report by Dames & Moore (1982) documented elevated 
concentrations of phenols, total organic carbon, and halogenated compounds in a groundwater 
sample collected from a well on the extreme upgradient side of the Facility. However, it is 
unknown what caused this groundwater contamination. 
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According to the Dames & Moore study from 1982, a release of product occurred during 
removal of an underground storage tank (UST) that was located 200 feet east and upgradient of a 
monitoring well MW-2 at the northeast comer of the Facility. The UST was reportedly 
punctured during removal operations and a large volume of the contents spilled back into the 
excavation. The excavation was backfilled and graded over. The type of product spilled was not 
disclosed, nor were volume estimates provided of product lost to the subsurface. 

According to Mr. Stephen Barrett, General Manager of the Freeport Center, the Facility known 
as Building l2 and currently occupied •̂ by Ashland was used by the Navy as a railroad engine 
roundhouse (Woodward-Clyde 1997). Railroad tracks still present on the south side of the 
Facility formerly extended into a large bay in Building 12, inside of which the Navy performed 
maintenance on the engines. There is no historical documentation available describing this 
work. It is unclear how waste from these operations was disposed. 

A&K Railroad Salvage (A&K) occupied the Building 12 property from 1963 until 1982. As 
reported in the Analvtical Results Report. A&K Railroad (UDEQ March; 4, 1999), A&K 
occupied a significantly larger parcel of property that that currently occupied by Ashland. 
According to Mr. Barrett, A&K refurbished railroad materials at the site during these years. 
Specific information conceming the processes employed by A&K are not available, but there 
were fuel tanks on the property and railroad ties have been reported to have been stored in the 
westem portions of the property. Also, as noted in the 1999 UDEQ report, buildings, parking 
lots, and roadways cover approximately 80 percent of the former A&K surface area and that 
Building 12 is the only surficial remnant of the A&K facility. This report also points out that 
reported observations of historic A&K operations indicate that solvents were allowed to contact 
the unlined ground surface over an extended period of time. The Davis County Health 
Department received complaints of livestock deaths in 1970 from contaminated water in an area 
approximately 3 miles south of the Freeport Center near a storm sewer outfall. Health 
Department Inspectors traced the contamination back to a "frothy-green" water in the storm 
drains within Freeport Center boundaries. The source of this contamination was thought to be 
from oily residues from A&K and/or chromate solutions from a metal plating facility 
(UDEQ/DERR, 1995). Soil and groundwater sampling and analysis was conducted to evaluate 
the A&K property, however, no samples were collected on the portion of the property currently 
occupied by the Facility. The 1997 Site Inspection at the A&K Railroad site detected levels of 
polyaromatic hydrocarbons (PAHs) in all of the samples (including: benzo(b)fluoranthene, 
B(a)P, and D(a,h)A above residential, and below occupational health based screening values 
available at the time). Groundwater samples were also obtained outside the premises of the 
Facility. Groundwater samples were collected from a depth of 30 feet below ground, far below 
the sampling interval for groundwater obtained during the Facility RFI. Surface water and 
sediment samples were obtained and showed detections of trichlorobenzene, 4-chlor-3-
methylphenol, 2-4-dicholorbenzene, and/or PAHs. These results indicate that PAHs and other 
contaminants were existent in environmental media prior to Ashland's operations at the facility 
(as all samples were collected outside the portion of the A&K Railroad site that is occupied by 
the Facility). 
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2.1.2 Current Facility Operations 

The Facility is currently a chemical distribution operation where bulk chemicals brought to the 
Facility are repackaged for distribution to industrial and commercial users in the Utah area. Bulk 
solvents are received at the Facility by tank truck and railcar for storage in the product tank farm 
(Figure 2). Identified SWMUs are shown on Figure 3. Solvents are drummed, blended, and 
resold in bulk or less-than-tmckload quantity. No chemical manufacturing is done at this 
Facility. 

Mixed solvent residual products are recovered from transfer hoses, pumps, and blend tanks when 
switching between products. The recovered solvents are placed in 55-gallon drums and 
segregated into product classes (nonhalogenated light products, nonhalogenated heavy products, 
and halogenated products). Recovered solvents are either sold for beneficial use or shipped off 
site to a solvent reclaimer or a waste disposal firm. 

Hazardous waste is also stored on the Facility in accordance with the Facility's RCRA permit. 
The waste comes in the form of spent solvent retumed from Ashland customers for temporary 
storage until it is shipped off site for disposal. Historically, spent solvent was stored in dmms in 
the hazardous waste storage area (SWMU #10) or in a bulk storage tank in the waste storage area 
(SWMU #8). Hazardous waste management has been transferred to the recently permitted new 
hazardous waste storage area. 

2.2 LAND USE INFORMATION 

Demographics of this part of Utah's Front Range of the Wasatch Mountains are changing. There 
is significant population growth on the east shore of the Great Salt Lake, including in the Clearfield 
area. Industries are moving into the area and residential housing is also displacing agriculture on 
land once dedicated to crops. The Freeport Center was, before development in the early 1940s, a 
farming and ranching area. While the lands east of the Freeport Center have been developed for 
some time, mral zones west of the Freeport Center and Clearfield are increasingly being 
developed. The Facility itself is bordered on all sides by industries of the Freeport Center. The 
closest residence is estimated to be % mile from the Facility. 

2.2.1 Topography 

Figure 1 illustrates the topography at the Facility and the surrounding area. The Facility and 
surrounding industrial park lie on relatively flat terrain. Elevations on site range from about 
4,408 feet above mean sea level (msl) to approximately 4,400 feet msl. The topographic trend 
for the Facility reflects a regional pattem. The Facility tests in the Great Salt Lake Valley basin, 
on alluvial and colluvial sediments eroded from the Wasatch Mountains to the east. Elevations 
are therefore higher toward the mountains to the east, gradually decreasing toward the Salt Lake 
Valley to the west. The Facility slope is similar with highest elevations on the east side and 
lowest elevations on the west. 

2.2.2 Regional Geology and Hydrogeology 

Unconsolidated, fine grained, lacustrine sand, silt, and clay material, which originally eroded 
from the Wasatch Mountains, comprise the soil beneath the Freeport Center area. However, it is 
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believed that the surficial material at the Facility consists primarily of fill material, which was 
imported to the Freeport Center area at an undetermined time. Two borings drilled at the Facility 
(Dames and Moore 1982) show that approximately two to four feet of fill material is present 
(Figure 4). These borings were later completed as wells MW-1 and MW-2 (Figure 5). Based on 
the boring logs, the fill material typically consists of light brown, fine sandy silt, silty fine and 
coarse gravel with some fine and coarse sand. Underlying the fill are silts with some clay and 
fine sand, or clayey silt to about 5 to 6.5 feet below grade. MW-2, in the northeast portion of the 
Facility, encountered silty clays from about 5 feet to approximately 20 feet below grade, with 
some thin layers of intervening fine sandl Below this layer were fine sands with small amounts 
of silt that extended to boring completion at about 28.5 feet below grade. MW-1, on the 
southwest portion of the Facility, encountered silty, very fine sands grading with thin layers of 
silt and clay to about 14 feet below grade. From 14 feet to about 19 feet below grade, silty clays 
were encountered with interbedding layers of fine sand. From about 19 feet to 31 feet below 
grade, silty fine sands with thin silty clay seams were logged. 

Two principal hydrogeologic units are present below the Facility. A shallow unconfined aquifer 
is reported to range from approximately 10 feet to about 25 feet below grade in this area (USGS 
1972). A deeper, confined aquifer exists below the unconfined aquifer, and can be very prolific, 
having typical yields of 500 to 1,000 gallons per minute (gpm), sometimes achieving yields as 
high as 4,000 gpm. The deeper aquifer exists under artesian conditions, with potentiometric 
pressures sufficient to produce flowing wells. The deeper aquifer is found at depths greater than 
400 feet below grade. 

The unconfined shallow aquifer is predominantiy comprised of silty fine sands and fine sandy 
silts, with significant heterogeneity of interbedded layers of clay, silt, and sand (Dames and 
Moore 1989), and is consistent with materials encountered in the two site borings. Water levels 
measured in wells MW-1 and MW-2 have ranged from about 5 feet below grade to about 12 feet 
below grade. The unconfined groundwater flow is reported to have a gradient of about 0.01 
feet/feet (Dames and Moore 1989, USGS 1972). Shallow groundwater flow direction for the 
unconfined aquifer below the Facility is inferred east-northeast to west-southwest, following the 
topography. 

2.3 RECEPTOR INFORMATION 

There are no significant surface water drainages in the vicinity of the Facility. The largest 
stream in the area is the Weber River, located approximately four miles to the north and east of 
the Freeport Center. Surface water that falls as precipitation at the Facility infiltrates to the 
subsurface, or is captured in stormwater collection systems for discharge. The discharge is 
permitted and monitored by UDEQ (Permit UTR 000222). There are no designated wetlands 
near the Facility (USFWS, 1997). The primary wetland and waterfowl habitat in the area is 
adjacent to the east shore of the Great Salt Lake. Some intermittently saturated marshlands are 
approximately three miles west of the Facility. The Howard Slough State Waterfowl 
Management Area is more than four miles west of the Facility. 

A number of threatened, endangered, and sensitive (TES) species are known to occur or nest 
along the Front Range of the Wasatch Mountains, including the bald eagle {Haliaeetus 
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leucocephalus), but there are no known special status or sensitive sf>ecies within one mile of the 
Facility (Woodward-Clyde, 1997). One Utah sensitive species is known to occur in this area. 
The westem snowy plover (Charadrius alexandrinus) nests on the beach shorelines of the Great 
Salt Lake. The nearest known nesting site for a westem snowy plover is about eight miles west 
of the Facility. 

The Ashland Facility is part of a large manufacturing and industrial storage complex (Freeport 
Center) and is expected to remain as an industrial use area in the future. Access to the Facility is 
restricted by a chain-link fence. Therefore, potential human receptor populations now and in the 
future include Ashland on-site workers, contract constmction workers, or authorized visitors. 
Access to the Facility is restricted; therefore, exposure is limited to personnel working at the 
Facility and individuals permitted to enter the area. Most of the Facility has been covered with 
concrete mitigating the potential for exposure to environmental media. There are no residential 
areas in the inmiediate vicitiity. The closest residence is estimated to be % mile frorn the 
Facility. 

Human exposure to groundwater emanating from the Facility is unlikely since there are no 
shallow, domestic-use groundwater wells in the vicinity. A water rights search of the vicinity 
showed only seven groundwater wells within one mile downgradient (west to southwest) from 
the Facility. The seven downgradient wells have the key features and uses shown on Table 1. 
Figure 6 shows the location of these wells with respect to the Facility. Only wells numbered 2 
and 3 withdraw water from the shallow unconfined aquifer for irrigation purposes. The 
remainder of the wells (with the exception of well number 2 and 3) are screened at depths greater 
than 400 feet deep in the deep confined aquifer. 
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3.0 Variances to Work Plan 
The site investigation was performed in general accordance with the Work Plan (URS, 2005). 
The site investigation was discussed with UDEQ staff (Ms. Connie Rauen) who was present 
during the Phase n RFI implementation and collected three split soil samples (BHA-2, BHC, and 
BG002). 

3.1 FIELDWORK SCHEDULE 

Envirorimental drilling began on June 24, 2005, after submittal of the Work Plan on April 20, 
2005 and approval of the Work Plan by UDEQ on May 3, 2005. 
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4.0 Subsurface Facility Investigation 

4.1 SCOPE OF INVESTIGATION 

The scope of field work for this Phase n RFI included the following: 

• The completion of five soil borings, collection of soil samples, and chemical analysis of 
soil samples for PCE at SWMUs 2, 3, 5, and 7; and 

• The collection and chemical analysis of groundwater samples for PCE from a soil boring 
at SWMU 7. 

A detailed discussion of field methods can be found in the UDEQ approved Phase I RFI 
Workpian. A detailed discussion of the sampling network design, the rationale for drilling soil 
borings, and collecting soil and groundwater samples can be found in the UDEQ approved Phase 
n RFI Work Plan. 

4.1.1 Project Target Parameters 

Per the Phase II RFI Work Plan, the soil and water samples were analyzed for PCE. The 
analytical methods and method detection limits for the specified parameters are presented in 
Tables 2 and 3. 

4.1.2 Data Quality Objectives 

Data Quality Objectives (DQOs) are qualitative and quantitative statements that specify the 
quality of the data required to support decisions made during investigative activities. Since 
DQOs are based on the end uses of the data collected, different data uses may require different 
levels of data quality. Data quality indicators were calculated during the independent data 
validation and data validation codes were assigned to laboratory results as appropriate. Data 
precision, accuracy, completeness, representativeness, and comparability were assessed 
according to provisions of the SAP and appropriate SOPs. 

4.2 PHYSICAL GEOLOGY 

The discussion of the physical geology at the site is based on previous work (Dames & Moore, 
1982) and the 16 soil borings completed during the Phase I RFI (Figure 7); no changes to the 
physical geology description are necessary based on the Phase n RFI. Boring logs for the Phase 
n RFI soil borings are included in Appendix A. Analytical soil and groundwater laboratory data 
are included in Appendix B and physical soil data is summarized in Table 4. A Quality 
Assurance Review was completed as specified in the Work Plan. 

A variety of unconsolidated soil types underlie the Facility. Two geologic cross sections have 
been prepared to depict the Facility geology. The locations of the cross sections are shown on 
Figure 8. Some degree of filling has occurred across the industrial park and the Facility 
property. The fill material was imported to the Freeport Center at an undetermined time and 
ranges from 2.0 to 3.5 feet of gravelly sand and sandy gravel mixtureis or concrete. Underlying 
the fill material are several native soil types, including clay, silt, sand, and gravel. The clay (silty 
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clay) soil appears to be continuous across the entire Facility (Figures 9 and 10). The silt (clayey 
silt) soil type appears to extend across the majority of the site; where it is absent, it is replaced by 
the silty clay soil. The top of the clayey silt is typically found between two and five feet below 
grade and is typically between two and five feet thick. The top of the silty clay is found between 
two and ten feet below grade and is typically between five and 17 feet thick. Only monitoring 
wells MW-1 and MW-2 penetrated the silty clay. Monitoring MW-1 encountered a fine-grained 
silty sand and M[W-2 encountered a fine-grained sand with a trace of silt. 

4.3 PHYSICAL HYDROGEOLOGY 

The water table across much of the site is relatively flat, and occurs within silt or silty sand 
deposits beneath the fill. The depth to groundwater is typically between three and six feet below 
grade. The elevation of the water table is typically between 4,403 and 4,404 feet above msl. 

The soil borings were not installed for a sufficient period of time to allow the water level in the 
soil borings to reach equilibrium; therefore a site-specific groundwater flow direction and 
gradient have not been calculated. Groundwater is inferred to flow to the southwest to west-
southwest, toward the Great Salt Lake. The unconfined shallow aquifer present beneath the 
Facility is reported to have a gradient of 0.01 feet/feet (Dames and Moore 1989, USGS 1972). 

4.4 SUMMARY OF ANALYTICAL RESULTS: RFI PHASES I AND II 

UDEQ indicated that constituents of concem (COCs) requiring further evaluation in the Phase n 
RFI were as follows: 

• PCE in soil at SWMUs 2, 3, 5, and 10 

• PCE in groundwater at SWMU 7 

• D(a,h)A and B(a)P at SWMU 4 

The soil and groundwater results for these constituents from the Phase I RFI and the Phase II RFI 
are described in this section. Figures 11 and 12 spatially depict the soil concentrations of 
detected compounds and Figure 13 spatially depicts the groundwater concentrations of detected 
compounds. 

In the Phase I RFI, soil results were eva;luaited relative to USEPA's generic soil screening levels 
(SSLs) in a manner consistent with Utah Regulation R315-101-5, Health Evaluation Criteria, 
Risk Assessment. Actual land use conditions and exposure scenarios were identified for the 
facility, as described in R315-101-5.2 (b)(2). Subsurface soil pathways identified as potentially 
complete in the conceptual site model (CSM) for constmction workers included incidental 
ingestion, inhalation of dust and volatiles, and dermal contact. The CSM was comparable to the 
USEPA's SSL scenarios for conmiercial and industrial settings for outdoor workers and the 
assumptions used for the calculation of the generic SSLs. Soils analytical results were compared 
to generic USEPA SSLs in a manner consistent with Utah Regulation R315-101-5 (for pathways 
including: ingestion-dermal, inhalation of volatiles, inhalation of fugitive particulates and, as a 
conservative measure, migration to groundwater using a dilution attenuation factor [DAF] of 20). 
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Similarly, groundwater analytical results from the Phase I RFI were compared to USEPA 
maximum concentration limits (MCLs) and Utah Groundwater Standards listed under R317-6-2. 
Since the MCLs are equal to or less than the Utah standards, or the Utah standards have not been 
formulated for all compounds with an MCL, only the MCLs are listed in this report. 

4.4.1 Soil 

The soil boring locations for the Phase I and II RFI investigations are shown on Figure 7. A 
MiniRAE Plus photoionization detector (PID) with a 10.6 eV lamp was used to field screen 
selected headspace^ samples. The laboratory analytical samples were collected from intervals 
selected in the Phase II RFI Work Plan. The recorded headspace values are presented in Table 5 
and included on the individual boring logs (Appendix A). 

During the Phase II RFI field work, a total of nine soil samples (including one duplicate sample) 
were collected frpm five sample locations. Analytical results for the Phase n investigation are 
provided in Appendix B; a summary of results is provided in Tables 6 and 7. Phase I and n RFI 
analytical results are grouped with their respective SWMU and summarized below relative to the 
COCs (i.e., PCE for SWMUs 2, 3, 5,7, and 10 and D(a,h)A and B(a)P for SWMU 4). 

SWMU #2 Product Storage Tank Farm 

Phase I Investigation 

During the 2002 RFI sampling soil boring AC-BH002 was completed at the southeast comer of 
the product storage tank farm and waste storage tank areas, near a secondary containment sump 
drain line, to a depth of six feet below grade. Samples were collected from 4.0 to 5.0 feet below 
grade. PCE was detected at a concentration of 100 ug/kg with a "J" flag for concentrations 
below the quantification limit. The 100 ug/kg "J" concentration exceeded the Migration to 
Groundwater generic SSL of 60 ug/kg for PCE. 

Soil boring AC-BH003 was completed at the southwest comer of the product storage tank farm, 
near a secondary containment drain line, to a depth of seven feet below grade. Samples were 
collected for VOC, SVOC, metals, and cyanide laboratory analysis from 2.0 to 4.0 feet below 
grade and 6.0 feet below grade. PCE was not detected in the sample. 

Soil boring AC-BH002 was completed at,the southeast comer of SWMU 2. PCE was detected in 
the soil sample from four to five feet below grade at a concentration of 100 ug/kg with a "J" flag, 
which indicates that the result was an estimated value below the reporting limit. Using 
information from surrounding Phase I RFI sampling locations, PCE was detected inAC-BH007 
(15 feet south of AC-BH002) at a similar depth at a concentration of 4.1 ug/kg with a "J" flag. 
PCE was also detected in AC-BH016 (40 feet northeast of AC-BH002) at a concentration of 1.9 
ug/kg with a "J" flag. PCE was not detected in AC-BHOOl (20 feet south-southwest of AC-
BH002) with a detection limit of 5.6 ug/kg. PCE was not detected in AC-BH003 (over 80 feet 
west ofAC-BH002) with a detection limit of 5.4 ug/kg. 

The horizontal extent of the PCE at SWMU 2 was defined in the Phase I RFI. The Phase II WP 
recommended that the AC-BH002 location be resampled and analyzed for PCE to verify the 

m s Corporation io 
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reported concentration of 100 ug/kg with a "J" flag. A sample was also planned from the seven 
to eight feet interval. 

Phase II Investigation 

During the 2005 Phase II RFI sampling, soil boring AC-BH002 was resampled at the 4.0 to 5.0 
feet below grade to confirm the "J" flag result from 2002 and sampled in the 7.0 to 8.0 feet 
below grade to evaluate the vertical extent of impacts. PCE was below method detection limits 
in both samples. 

SWMU #3 Product Loading/Unloading Area 

Phase I Investigation 

Soil boring AC-BH004 was completed near the center of the product loading/unloading area by 
the northenimost floor drain beneath the tmck rack canopy, to a depth of 12 feet below grade. 
Samples were collected from 2.5 to 4.5 feet below grade. PCE was below the generic SSLs. 

Soil boring AC-BH005 was completed near the eastemmost floor drain beneath the tmck rack 
canopy to a depth of 12 feet below grade. Samples were collected for laboratory analysis from 
5.0 to 6.0 feet below grade. PCE was detected at a concentration of 300 ug/kg, which exceeded 
the migration to groundwater generic SSL of 60, (but was below the ingestion-dermal and 
inhalation SSLs). 

Soil boring AC-BH006 was completed near the southernmost floor drain beneath the tmck rack 
canopy, to a depth of 12 feet below grade. Samples were collected for laboratory analysis from 
2.5 to 3.5 feet below grade. PCE was below the generic SSLs. 

Soil boring AC-BH005 was completed in the north central part of SWMU 3. PCE was detected 
in the soil sample from five to six feet below grade at a concentration of 300 ug/kg. 
Consideration of information from surrounding Phase I RFI sampling locations was used to 
determine a sampling approach for the Phase II RH. PCE was detected in AC-BHOIO (34 feet 
east-northeast of AC-BH005) at a similar depth at a concentration of 53 ug/kg with a "J" flag. 
PCE was not detected in AC-BH006 (10 feet west of AC-BH005) at a depth of 2.5 to 3.5 feet 
below grade at a detection limit of 5.6 ug/kg. PCE was not detected in AC-BH004 (12 feet 
northwest of AC-BH005) at a depth of 2.5 to 4.5 feet below grade at a detection limit of 6.1 
ug/kg. PCE was not detected in AC-BH012 (28 feet southeast of AC-BH005) at a depth of 6.0 to 
7.5 feet below grade at a detection limit of 6.1 ug/kg. PCE was not detected in AC-BHOOl (24 
feet northeast of AC-BH002) with a detection limit of 5.6 ug/kg. 

Borings were proposed to the north (BH-A) and south (BH-B) of AC-BH005 (within 
approximately 20 feet radius ofAC-BH005 and at the edge of concrete) from one to two feet 
below grade and five to six feet below grade to evaluate the horizontal/vertical migration 
potential. 
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Phase II Investigation 

During the 2005 Phase n RFI, soil boring BH-A was completed approximately 20 feet north of 
AC-BH005. Samples were collected for PCE laboratory analysis from the 1.0 to 2.0 feet below 
grade and 5.0 to 6.0 feet below grade. PCE was detected in the 1.0 to 2.0 feet below grade 
sample at a concentration of 0.28 ug/kg with a "J" flag. PCE was not detected in the 5.0 to 6.0 
feet below grade sample, or in a blind duplicate, both with detection limits of 0.20 ug/kg. 

During the 2005. Phase II RFI, soil boring BH-B was completed approximately 20 feet south of 
AC-B005. Samples were collected for PCE laboratory analysis from the 1.0 to 2.0 feet below 
grade and 5.0 to 6.0 feet below grade. PCE was detected in the 1.0 to 2.0 feet below grade 
sample at a concentration of 0.20 ug/kg with a "J" flag. PCE was not detected in the 5.0 to 6.0 
feet below grade sample, or in a blind duplicate, both with detection limits of 0.21 ug/kg. 

SWMU #4 Container Filling Area (Dmmming Room) 

Phase I Investigation 

Soil boring AC-BH007 was completed to the southwest of the westernmost floor drain of the 
dmmming room, to a depth of six feet below grade. Samples were collected for laboratory 
analysis from 3.5 to 4.5 feet below grade. A duplicate sample was also submitted. D(a,h)A and 
B(a)P were not detected in the samples. 

Soil boring AC-BH008 was completed adjacent to the center floor drain of the dmmming room, 
to a depth of six feet below grade. Samples were collected for analysis from 3.5 to 4.5 feet 
below grade. B(a)P, detected at a concentration of 930 ug/kg, exceeded the ingestion-dermal 
SSL of 200>ug/kg (but was below the migration to groundwater SSL). D(a,h)A was detected at a 
concentration of 370 ug/kg, which exceeded the ingestion-dermal SSL of 200 (but was below the 
migration to groundwater SSL). 

Soil boring AC-BH009 was completed adjacent to the eastemmost floor drain of the dmmming 
room, to a depth of eight feet below grade. Samples were collected for laboratory analysis from 
3.0 to 4.0 feet below grade. D(a,h)A and B(a)P were not detected. 

Soil boring AC-BHOlO was completed to the south of the dmmming room, to a depth of 12 feet 
below grade. Samples were collected for laboratory analysis from 4:0 to 6.0 feet below grade. 
No individual VOCs exceeded the generic SSLs. D(a,h)A and B(a)P were not detected. 

In surrunary, AC-BH008 was completed in the center of SWMU 4 within a sump that contained 
a concrete-closed former drain line. B(a)P and D(a,h)A were detected at concentrations of 930 
and 370 ug/kg, respectively. Consideration of other borings sampled during the Phase I 
investigations showed that B(a)P and D(a,h)A were not detected in any of the five other borings 
(BHOOl, AC-BH002, AC-BH007, AC-BH009, and AC-BHOlO) that suiround AC-BH008 and 
were located within 20 feet of AC-BH008. Detection limits in AC-BHOOl, AC-BH002, 
AC-BH007, and AC-BH009 were 330 ug/kg for both compounds. Detection limits inAC-BHOlO 
were 400 ug/kg for both compounds. 
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Phase II Risk Assessment Approach 

UDEQ requested further investigation of B(a)P and D(a,h)A at SWMU 4 based on the results of 
the Phase I RFI. However, the horizontal extent of the B(a)P and D(a,h)A impacts have been 
defined as described above by existing soil borings. From a site-specific perspective, the 
concrete floor of SWMU 4 effectively mitigates potential exposure to the compounds and further 
intmsive investigation would reduce the integrity of the concrete floor/cap. Finally, PAHs are 
not, nor have ever been, a constituent handled at the facility. UDEQ requested a risk assessment 
in compliance with permit Condition IV.J or a plan for clean closure by removal of the 
contamination, in compliance with permit Condition IV.I for B(a)P and D(a,h)A at SWMU 4 . A 
risk assessment is included in this report as Section 5. 

SWMU #5 Railcar Unloading Area 

Phase I Investigation 

Soil boring AC-BHOll was completed adjacent to a former sump associated with the railcar 
unloading area, to a depth of 12 feet below grade. Soil samples were collected from 6.0 to 7.0 
feet below grade. PCE was below the generic SSLs. 

Soil boring AC-BH012 was completed adjacent to a former sump associated with the railcar 
unloading area, to a depth of 12 feet below grade. Soil samples were collected for VOC 
laboratory analysis from 6.0 to 7.5 feet and 9.0 feet below grade. PCE was below the generic 
SSLs. 

Soil boring AC-BH013 was completed adjacent to a former sump associated with the railcar 
unloading area, to a depth of 12 feet below grade. Soil samples were collected for laboratory 
analysis from 3.5 to 4.0 feet and 12 feet below grade. PCE was detected at a concentration of 
290 ug/kg in the 12 feet below grade sample, which exceeded the migration to groundwater 
generic SSL of 60 ug/kg (but was below the ingestion-dermal and inhalation SSLs). 

Soil boringAC-BH013 was completed in the eastem portion of SWMU 5. PCE was detected in 
the soil samples from 3.5 to 4.0 feet below grade (5.8 ug/kg) and from 12 feet below grade (290 
Ug/kg with a "J" flag). Consideration of other borings sampled during the Phase I investigations 
showed thaTPCE was detected inAC-BHOlO (80 feet west ofAC-BH013) at four to six feet 
below grade at a concentration of 53 ug/kg with a "J" flag. PCE was also detected inAC-BH009 
(75 feet northwest ofAC-BH013) at three to four feet below grade at a concentration of 1.9 ug/kg 
with a "J" flag. PCE was not detected in AC-BH012 (85 feet west of AC-BH013) at depths of 
6.0 to 7.5 feet and 9.0 feet with a detection limit of 6.1 ug/kg. The phase II RFI Workpian 
included borings at approximately 20 feet west (BH-C) and south (BH-D) of AC-BH013 at the 
11 to 12 feet below grade. 

Phase II Investigation 

During the 2005 Phase n RFI, soil boring BH-C was completed approximately 20 feet west of 
AC-BH013. Samples were collected for PCE laboratory analysis from the ILO to 12.0 feet 
below grade. PCE was not detected in the 11.0 to 12.0 feet below grade sample with a detection 
limit of 33 ug/kg. 
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During the 2005 Phase II RFI, soil boring BH-D was completed approximately 20 feet south of 
AC-BH013. Samples were collected for PCE laboratory analysis from the 11.0 to 12.0 feet 
below grade. PCE was not detected in the 11.0 to 12.0 feet below grade sample with a detection 
limit of 33 ug/kg. 

SWMU #10 Hazardous Waste Storage Area 

Phase I Investigation 

Soil boring AC-BH016 was completed adjacent to the central floor drain of the hazardous waste 
storage area, to a depth of 12.0 feet below grade. Soil samples were collected for laboratory 
analysis from 3.5 and 8.0 feet below grade. PCE was detected at a concentration of 200 ug/kg in 
the 3.5 feet below grade sample, which exceeded the migration to groundwater generic SSL of 
60 ug/L (but was below the generic ingestion-dermal and inhalation SSLs). 

Soil Boring AC-BH016 was completed in the center of SWMU 10 irrunediately adjacent to a 
former drain line that had been concreted closed. PCE was detected at a concentration of 200 
ug/kg with a "J" flag at a depth of 3.5 feet below grade and below detectable levels (less than 8 
ug/kg) at eight feet below grade. Consideration of other Phase I RFI sampling locations showed 
that PCE was detected in AC-BH009 (38 feet south-southwest of AC-BH016) at three to four 
feet below grade at a concentration of 1.9 ug/kg with a "J" flag. PCE was also detected in 
AC-BH002 (43 feet southwest of AC-BH016) at four to five feet below grade at a concentration 
of 100 ug/kg with a "J" flag. Vertical definition of PCE in SWMU 10 was achieved in the 
Phase I RFI. 

Phase II Risk Assessment Approach 

UDEQ requested further investigation of PCE impacts as part of the Phase II RFI. However, 
vertical definition of the extent of PCE was achieved in the Phase I RFI. No further investigation 
was proposed in the Phiase II RFI. From a site-specific perspective, use of the area for hazardous 
waste storage has been discontinued, the concrete surface of SWMU 10 effectively mitigates the 
potential for exposure to PCE in soil and migration of PCE in soil to groundwater, and further 
intrusive investigation will reduce the integrity of the concrete warehouse floor/cap. UDEQ 
requested a risk assessment in compliance with permit Condition IV.J or a plan for clean closure 
by removal of the contamination, in comphance with permit Condition IV.I for PCE in soil at 
SWMU 10. A risk assessment is included in this report as Section 5. 

4.4.2 Groundwater 

The Phase II groundwater investigation was limited to further evaluation of PCE detected at 
SWMU 7. Groundwater sampling results from RFI Phase I and II for SWMU 7 are discussed 
below. Analytical results are included in Appendix B. A summary of the chemical results for 
groundwater and a comparison to the MCLs dre presented in Table 8. 
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SWMU #7 Waste Collection Tank Area 

Phase I Investigation 

Soil boring AC-BH014 was completed within the former waste collection tank (SWMU #7) 
basin. A grab groundwater sample was collected from the boring. PCE was detected in the 
water sample at a concentration of 6.1 micrograms per liter (ug/L), slightly above the 5.0 ug/L 
USEPA MCL. Considering samplesi collected at other borings during the Phase I RFI shows that 
PCE was also detected in the water sample from AC-BH007 (60 feet east of AC-BH014) at a 
concentration of 0.97 ug/L with a "J" flag. PCE was not detected in the water sample from AC-
BHOOl (50 feet east of AC-BH014) with a detection limit of 1.0 ug/L. PCE was not detected in 
the water sample from AC-BH003 (30 feet northwest of AC-BH014) with a detection limit of 1.0 
ug/L. Grab samples provide conservative information compared to a traditionally purged 
groundwater sample. It would be expected that such data would provide results that would be 
higher than what would be expected from a well. Perched ground water was only sporadically 
encountered across the site as detailed in the Phase I RFI Report. The Phase n RFI Workpian 
included groundwater sampling at a location between SWMU 7 and monitoring well MW-1 
(BH-E) to verify the detection at AC-BH014. 

Phase II Investigation 

During the 2005 Phase II RFI, soil boring BH-E was completed approximately 40 feet west of 
AC-BH014. A water sample was collected from approximately 12 to 16 feet below grade and 
analyzed for PCE. PCE was not detected in the water sample from 12 to 16 feet below grade 
sample, including a blind duplicate, both with detection limits of 0.20 ug/L. 

4.4.3 Investigative Derived Waste 

Consistent with historical practice, investigative derived waste (IDW) was thinspread on site. 
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5.0 RISK ASSESSMENT 
As outiined in Section IV.J of the Hazardous Waste Permit for the Facility (UDEQ, 1997), a 
human health risk assessment (HHRA) using standard and actual exposure scenarios may be 
used to support the risk-based closure option provided in Section rV.E.9 of the Permit. This 
section presents the results of an HHRA for the Facility based on the actual exposure scenario 
(i.e., industrial land use conditions). Detailed information describing the methodology used to 
evaluate risk at the Facility is provided in Appendix D. 

There is no pathway by which terrestrial or aquatic biota could come into contact with SWMU-
related chemicals because the Facility is located in a commercial/industrial area, the SWMUs are 
generally in areas that are covered with pavement or stiuctures, and. In addition, in Section 2.5 
of the Phase I RFI Report (URS Diamond, 2003), there are no wetlands near the Facility and the 
nearest known nesting site for a Utah sensitive species (westem snowy plover) is about eight 
miles west of the Facility. Therefore, an ecological assessment is not warranted for the Facility 
and a waiver of the requirement for an ecological assessment of the Facility is therefore 
requested by Ashland. Section 2.5 of the Phase I RFI Report provides additional detailed 
information conceming the lack of available ecological habitat as well as the lack of threatened, 
endangered and sensitive species at the Facility (URS Diamond, 2003). 

5.1 CONCEPTUAL SITE MODEL 

A conceptual site model (CSM), for the Facility is presented below in Figure 14. The CSM 
outiines: 

• Potential contaminant sources 

• Potential release mechanisms 

• Potentially affected media 

• Potential migration pathways 

• Potential human receptors 
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Figure 14: Conceptual Site Model for the Ashland Clearfield Facility 
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5.2 AREAS OF INTEREST 

The areas of interest for the Facility are based on the results of the Phase I and Phase n RFI 
investigations and along with communication between UDEQ and Ashland (UDEQ, 2004; 
UDEQ, 2005a; UDEQ, 2005b). The results of the soil and groundwater investigation are 
summarized below. Only those SWMUs and COCs identified by UDEQ as requiring further 
evaluation subsequent to the Phase I RFI were evaluated further in this risk assessment. UDEQ 
indicated that COCs requiring further evaluation in the Phase n RFI were as follows: 

• PCE in soil at S W M U S 2, 3, 5, and 10 

• PCE in groundwater at SWMU 7 

• D(a,h)AandB(a)PatSWMU4 

Detailed information regarding the soil and groundwater investigations are provided in the Phase 
I RFI Report (URS-Diamond, 2003) and diis Phase n RFI Report. 

5.2.1 Soil Investigation Results 

The text below summarizes the Phase I and Phase II sampling results for PCE, B(a)P, and 
D(a,h)A at each SWMU investigated. Sampling locations for the borings discussed are shoWn 
on Figure 11. The detailed sampling results for each of these SWMUs are provided in Section 
4.5. 

5.2.1.3 Sampling Results for PCE in Soil 

PCE was detected below SSLs for direct contact exposure (i.e., ingestion/dermal and inhalation 
of volatiles) in all soil samples, but above the generic migration-to-groundwater SSL with a 
dilution attenuation factor of 20 (DAF*20) in the following four sample locations during the 
Phase I RFI: 

• SWMU 2 (Product Storage Tank Farm) - Boring AC-BH002, 

• SWMU 3 (Product Loading/Unloading Area) - Boring AC-BH005, 

• SWMU 5 (Railcar Top Unloading Stations) - AC-BH013, and 

• SWMU 10 (Hazardous Waste Storage Area) - AC-BH016. 

However, during the Phase II RFI, sampling conducted in PCE levels were not found above 
detection levels and/or at levels very near the limit of detection. Each of the samples were well 
below the SSLs. 

5.2.1.2 Sampling Results for B(a)P and D(a,h)A in Soil 

B(a)P and D(a,h)A were detected in soil samples above the SSLs for direct contact exposure 
(i.e., incidental ingestion and dermal pathways) at SWMU 4. A single sample, AC-BH008 (at 3.5 
to 4.5 feet below grade) showed B(a)P and D(a,h)A at 930 and 370 ug/kg, respectively. These 
compounds were not detected in any of the five Phase I RFI borings (BHOOl, AC-BH002, AC-
BH007, AC-BH009, and AC-BHOlO) that surround AC-BH008 and are located within 20 feet of 
AC-BH008. Additional sampling was not conducted for SWMU 4 during the Phase II RFI. 
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5.2.2 Groundwater Results 

One compound, PCE was detected above the MCL in one sample during the Phase I RFI. PCE 
was detected above the MCL of 5.0 ug/L in one groundwater sample at a concentration of 6.1 
ug/L at SWMU 7 boring AC-BH014 (Figure 13). PCE was not detected in samples collected 
during the Phase n RFI. 

5.3 AREAS EVALUATED FOR THE HHRA 
Further analysis of the Phase I and II RFI results has been conducted to provide a risk assessment 
to support closure of the Facility areas identified by UDEQ as requiring further evaluation 
subsequent to the Phase I RFI. These SWMUs include: 

• SWMU2-PCEin soil 

• SWMU3-PCEin soil 

• SWMU 4 - B(a)P and D(a,h)A in spil 

. SWMU5-PCE in soil 

• SWMU 7 - PCE in groundwater 

• SWMU 10-PCE in soil 

The only constituents identified as potential chemicals of concem (PCOCs) for the SWMUs and 
evaluated in this HHRA are PCE, B(a)P and D(a,h)A. Site-specific land use shows a 
hypothetical constmction worker scenario as the primary direct contact exposure scenario for the 
property relative to the subsurface (i.e., below paved Facility areas) constituent detections. 

5.4 HHRA RESULTS 

5.4.1 B(a)P and D(a,h)A in Soil (SWMU #4) 

As provided in the CSM presented in Section 5.1, B(a)P and D(a,h)A at SWMU #4 were 
evaluated assuming a constmction worker exposure to excavated soil in the area defined by 
sample locations AC-BHOOl, AC-BH002, AC-BH007, AC-BH008, AC-BH009, and AC-
BHOIO. Detected concentrations arid^ proxy concentration of one-half the sample quantitation 
limit (SQL) for non-detects were used to calculate a 95% upper confidence limit of the 
arithmetic mean (UCL) in soil of all depths using USEPA's ProUCL software (USEPA, 2003). 
This UCL was compared to the maximum detected concentration at all soil depths and the lesser 
of the two concentiations was selected as the exposure point concentration (EPC) to be used for 
evaluating risk. Detailed information regarding the calculation ofthe EPC and risk calculations is 
provided in Appendix D. 

Table 9 shows that the estimated carcinogenic risk for a constmction worker receptor potentially 
exposed to B(a)P and D(a,h)A at all soil depths is 5E-08, which is below UDEQ's criterion risk 
level of IE-06 for a risk-based closiire. This finding demonstrates that concentrations detected 
would not be expected to present an unacceptable risk to human health, indicating that SWMU 
#4 can be petitioned for NFA status. 
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5.4.2 PCE in Soil 

PCE in soil was evaluated for SWMU #s 2, 3, 5, and 10. Figure 3 shows that these SWMUs are 
located adjacent to one another and were evaluated as a single unit. This unit includes the 
following sample locations. 

• SWMU #2: AC-BHOOl, AC-BH002, AC-BH003, AC-BH007, AC-BH016 

. SWMU #3: AC-BH004, AC-BH005, AC-BH006, BH-A, BH-B 

• SWMU #5: AC.BHOIO, AC-BH012, AC.BH013, BH-C, BH-D 

• SWMU #10: AC-BH002, AC-BH009, AC.BH016 

Carcinogenic risk and noncarcinogenic hazard was also calculated using the maximum detected 
PCE concentration for the Facility. This second calculation was completed to demonstrate the 
upper-bound values for SWMU-specific risks. Detailed information regarding the calculation of 
the EPC and risk calculations is provided in Appendix D. 

Table 10 shows the risks associated with the constmction worker receptor exposed to PCE at all 
soil depths are 2E-08 (based on the Facility-wide EPC) and 3E-08 (based on the maximum 
detected PCE concentration at all SWMUs), which are below UDEQ's criterion risk level of IE-
06. This finding demonstrates that concentrations detected would not be expected to present an 
unacceptable risk to human health. 

5.4.3 PCE in Water 

Groundwater is not utilized at the Facility for potable or any other purposes. Site-specific land 
use shows a hypothetical constmction worker scenario as the primary direct contact exposure 
scenario for the property relative to the subsurface (i.e., below paved Facility areas) constituent 
detections. PCE in groundwater was evaluated relative to detection of 6.1 ug/L in a single grab 
groundwater sample at AC-BH014. The result at AC-BH014 was greater than the USEPA MCL 
and Utah Drinking Water Standard of 5 ug/L. However, no other sample results Were found 
above the MCL for PCE (or for any other VOC during the Phase I and tl RFI). 

Potential carcinogenic risk and noncarcinogenic hazard associated with exposure to groundwater 
was evaluated for the constmction worker using the maximum detected groundwater 
concentration detected at the Facility. While conservative, the maximum detected concentration 
was used because there is no defined plume and the available data do not warrant a statistical 
calculation. Detailed information regarding the calculation of carcinogenic and noncarcinogenic 
risks is provided in Appendix D. 

Table 11 shows that the estimated carcinogenic and noncarcinogenic hazard are IE-06 and 0.19, 
respectively. As indicated in Module IV.J.3, because the estimated carcinogenic risk is not 
greater than the UDEQ risk-based closure criteria of IE-06 (for carcinogens) and a hazard index 
of one (for noncarcinogens), these findings demonstrate that concentrations detected would not 
be expected to present an unacceptable risk to human health. 
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5.4.4 HHRA Discussion and Conclusions 

The HHRA indicates that the subsurface detections of PCE in soil at SWMUs 2, 3, 5, and 10 and 
in groundwater at SWMU 7 and the B(a)P and D(a,h)A in soil at SWMU 4 would not present an 
unacceptable risk for a constmction worker scenario, the only potentially complete exposure 
pathway at the facility. The HHRA included conservative assumptions such that the estimated 
risk would be expected to be over-estimated as a protective measure. 

Further analysis of the Phase I and Phase n RFI resiilts shows that from a direct contact 
standpoint, the concentrations of PCE detected in soil would not be above generic USEPA SSLs 
for a longTterrii industrial or residential scenario. The maximum detected concentration of PCE 
in soil samples from the SWMUs was 300 ug/kg with a 95%UCL of 194 ug/kg compared to 
USEPA Region 9 Preliminary Remediation Goals (PRGs) of 1,300 ug/kg for an industrial 
worker scenario and 480 ug/kg for a residential scenario. The PCE levels are above the generic 
soil to groundwater migration SSL of 60 ug/kg (by a factor in the range of 3 tOr5). The single 
detection of PCE above the MCL was only slightly above the standard at 6.1 ug/L versus the 
MCL of 5. However, Facility groundwater is not utilized for potable or other non-potable uses 
such that the exposure pathway is incomplete. The likelihood for migration of groundwater off-
site to a depth or location where the pathway would be complete is negligible. Furthermore, 
incidental direct contact with groundwater was shown to be at acceptable risk levels for the most 
likely potential exposure pathway, that of a constmction worker involved in subsurface 
excavation. 

Further analysis of the B(a)P (maximum = 930 ug/kg) and D(a,h)A (maximum = 370 ug/kg) 
detected at SWMU 4 shows that the detections were found at subsurface samples, at 3.5-4.5 feet 
bgs. The levels detected were well below soil to groundwater migration SSLs (i.e., 8,000 ug/kg 
for B(a)P and 2,000 ug/kg for D(a,h)A]. From a soils direct contact perspective, if the SWMU 4 
levels for these compounds are compared to the USEPA Region 9 PRGs (developed based on an 
incremental cancer risk of IE-06 and conservatively assumed exposure parameters) for industrial 
and residential scenarios (i.e., 210 ug/kg and 62 ug/kg, respectfully, for industrial and residential 
for both compounds), the estimated risks for such long-term daily exposure scenarios for the 
maximum concentrations would be as follows: 

Industrial Residential 

B(a)P 4.6E-06 I.5E-05 

D(a,h)A I.8E-06 5.6E-06 

Total Risk 6.4E-06 2. IE-05 

Considering that the area where the maximum detection of the compounds was found is below a 
paved/concreted covering, the likelihood of exposure is negligible. Furthermore, incidental 
direct contact with soil was shown to be at acceptable risk levels for the most likely potential 
exposure pathway, that of a constmction worker involved in subsurface excavation. Such 
compounds are ubiquitous in environmental media from natural and anthropogenic sources and 
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often found in fill material. Finally, as outlined in Section 2.1.1, these compounds were likely the 
result of historical operations at the A&K Railroad site and unrelated to Facility operations. 

5.5 CONCLUSIONS 

The HHRA demonstrates that the potential risk and/or hazard for a hypothetical constmction 
worker for the case of exposure to soil or groundwater at the Facility is below UDEQ's criterion 
risk levels for the protection of human health. These finding demonstrate that concentrations 
detected would not be expected to present an unacceptable risk to human health. 
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6.0 Summary and Conclusions 
The Phase I and II RFI results were evaluated to assess the soil and groundwater concentrations 
detected at the Facility. COCs were identified by comparing the soil and groundwater data to 
risk-based SSLs developed by USEPA in a manner consistent with Utah Regulation R315-101-5 
(for pathways including: ingestion-dermal, inhalation-volatiles, inhalation of fugitive particulates 
and migration to groundwater-assuming a DAF of 20 fold). The groundwater analytical results 
were compared to USEPA MCLs and Utah Groundwater Standards listed under R317-6-2. 

Subsequent to the Phase I RFI, UDEQ indicated that a Phase II RFI evaluation and risk 
assessment of the specified COCs would be required to support closure of the following 
SWMUs: 

• PCE in soil at SWMUs 2, 3, 5, and 10 

• PCE in groundwater at SWMU 7 

. D(a,h)A and B(a)P at SWMU 4 

The following summarizes conclusions of the Phase n RFI and Risk Assessment: 

• The Facility's physical geology consists of a 2.0 to 3.5 feet thick layer of gravelly sand 
and sandy gravel mixtures or concrete. Underlying the fill material are several native soil 
types including clay, silt, sand, and gravel. The clay soil appears to be continuous across 
the entire Facility. The clayey silt appears to extend across the majority of the site; where 
it is absent it is replaced by the silty clay soil. The alluvial deposits do not appear to be 
laterally continuous. 

• Groundwater is inferred to flow to the southwest to west-southwest, toward the Great Salt 
Lake. The unconfined shallow bearing zone, if present beneath the Facility, is reported to 
have a gradient of O.Ol feet/feet (Dames and Moore 1989, USGS 1972). The water table 
across much of the site is relatively flat, and occurs within silt or silty sand deposits 
beneath the fill. The depth to groundwater is typically between 3 and 6 feet below grade. 
The results indicate groundwater is associated with silt or silty sand deposits. The 
discontinuous nature of these deposits and the sporadic groundwater encountered is 
typical of perched conditions. 

• There are no significant surface water drainages in the vicinity of the Facility. The 
largest stream in the area is the Weber River, located about four miles to the north and 
east of the Freeport Center. Surface water that falls as precipitation infiltrates to the 
subsurface, or is captured in stormwater collection systems for discharge in accordance 
with a UDEQ permit. 

• The Quality Assurance Review indicated that the data are acceptable for project use. 

• PCE was the only VOC detected in soils above the generic SSLs. PCE was detected at 
concentrations ranging from 100 to 300 ug/kg that were above the generic SSL of 60 
ug/kg for migration to groundwater in four soil borings: AC-BH002, AC-BH005, AC-
BH0I3, and AC-BH016 (Figure 11). PCE did not exceed the ingestion-dermal or 
inhalation SSLs in any soil samples. The PCE detected at 4 to 5 feet below grade in AC-
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SECTION S I X Summary and Conclusions 

BH002 was near the secondary containment sump drain line in the product storage tank 
farm/waste storage tank areas (SWMU #2/8). The PCE detected at 5 to 6 feet below 
grade in AC-BH005 was at the area beneath the eastemmost floor drain beneath the tmck 
rack canopy in product loading/unloading area (SWMU #3). The PCE detected at 12 feet 
below grade in AC-BH015 was beneath the eastemmost former sump associated with the 
railcar unloading area, SWMU #5. The PCE detected at 3.5 feet below grade in AC-
BH016 was at the central floor drain within the hazardous waste storage area (SWMU 
#10). 

• Results of Phase n RFI resampling at AC-BH002 in 2005 showed no detection of PCE. 
Four additional soil borings completed in the Phase II RH at AC-BH005 and AC-BH-13 
showed detections below and/or very near to the detection level. 

• The results of the HHRA for PCE in soil are less than UDEQ's risk criterion of IE-06 for 
a risk-based closure. 

• B(a)P and D(a,h)A were the only SVOC compounds detected in soil above the generic 
SSLs. The two compounds were detected above the generic soil ingestion-dermal SSLs 
in one soil sample from the Container Filling Area (SWMU #4 - Boring AC-BH007) at 
930 ug/kg B(a)P and 370 ug/kg D(a,h)A. The generic ingestion-dermal SSLs are 200 
ug/kg for both siibstances. The detections were at 3.5 ;to 4.5 feet below grade in AC-
BH008 within SWMU 4 near the central floor drain (Figure 12). These compounds were 
below detection in all other Phase I samples (no further samples were collected during the 
Phase n RFI). The results of the HHRA for B(a)P and D(a,h)A showed estimated risks 
below UDEQ's criterion risk level of IE-06 for a risk-based closure. 

• No VOCs were detected in groundwater above MCLs with the exception of one sample, 
which exceeded the MCL for PCE. PCE was detected at SWMU 7 in a single grab 
groundwater sample collected from AC-BH014 at a concentration of 6.1 ug/L, slightly 
above the 5.0 ug/L MCL. During the Phase II RFI, groundwater samples were obtained at 
boring BH-E, completed approximately 40 feet downgradient from AC-BH014 in 2005. 
The concentration of PCE was below detectable levels. 

• There is little to no potential for off-site environmental degradation from the Facility and 
there is no evidence that releases or spills from the Facility have migrated off-site. 
Facility activities are constrained by the fenced enclosure. Additionally, exposure 
relative to the constituents detected at the Facility are rhitigated by their subsuiface 
location and the concrete capping over the majority of the Facility where activities occur. 
The hydrogeological conditions which exist at the Facility serve to further limit migration 
andexposure pathways. 

• There are no designated wetiands near the Facility (USFWS, 1997). The primary 
wetland and waterfowl habitat in the area is adjacent to the east shore of the Great Salt 
Lake. Some intermittently saturated marshlands are approxiniately three miles west of 
the Facility. The Howard Slough State Waterfowl Management Area is more than four 
miles west of the Facility. 

• There are no known special status or sensitive species within one mile of the Facility 
although a number of TES species are known to occur or nest along the Front Range of 
the Wasatch Mountains, including the bald eagle (Haliaeetus leucocephalus). 
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SECTION S I X Summary and Conclusions 

(Woodward-Clyde, 1997). The nearest known nesting site for the only Utah sensitive 
species known to occur in the area (the westem snowy plover) is about eight miles west 
of the Facility. 

• There is little potential for human exposure to constituents detected in soil. Most of the 
property has been covered with concrete or buildings, so the potential for exposure to 
Facility employees or visitors is mitigated. Also, there are no residential areas in the 
immediate vicinity. The closest residence is estimated to be % mile from the Facility. 

• Hufnari exposure to constituents detected in groundwater at the Facility is unlikely since 
there are no shallow, domestic-use groundwater wells in close proximity to the Facility. 
Only two wells withdraw water from the shallow unconfined aquifer and they are over ŷ  
mile downgradient of the Facility. The discontinuous nature of the alluvial deposits 
further reduces likelihood of Facility activities impacting the wells that utilize the shallow 
unconfined aquifer. The reinainder of the wells in the Facility vicinity (with the 
exception of the two irrigation wells) withdraw water from depths greater than 400 feet 
deep. 

• The HHRA indicates that subsurface detections of PCE in soil at SWMUs 2,3,5, and 10 
and in groundwater at SWMU 7 and the B(a)P and D(a,h)A in soil at SWMU 4 would not 
present an unacceptable risk for a constmction worker scenario, the only potentially 
complete exposure pathway at the facility. The HHRA included conservative 
assumptions such that the estimated risk would be expected to be over-estimated as a 
protective measure. From a direct contact standpoint, the concentrations of PCE detected 
in soil would not be above generic USEPA SSLs for a long-term industrial or residential 
scenario or a constmction worker scenario. As outlined in Section 2.1.1, B(a)P and 
D(a,h)A were likely the result of historical operations at the A&K Railroad site and 
unrelated to Facility operations. Nevertheless, considering that the area where the 
maximum detection of the compounds was found is below a paved/concreted covering, 
the likelihood of eixposure is negligible. 

• As indicated in Module IV.J.3, because estimated carcinogenic risk is not greater than 
IE-06 and the estimated noncarcinogenic hazard is no greater than one, constituents in 
soil and groundwater underlying the property meets the criteria for a no further action 
designation for closure of the Facility's SWMUs. 

In summary, the linuted detections of analytes in the Facility soil and grotindwater were only 
marginally above the conservative and generic SSLs and have been determined to be below 
UDEQ's criterion risk levels. The subsurface depth to the detections, the discontinuous geologic 
and hydrogeologic conditions, and the concrete covering over the majority of the Facility prevent 
and mitigate potential exposure pathways. No evidence of offsite impacts was encountered. 
Overall, the investigation demonstrated that site conditions at the Facility do not pose an 
unacceptable risk to human health or the environment. 
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SECTION SEVEN Becommendanons 

7.0 Recommendations 
Based on the results of the Phase I and EI RFI and Facility-specific human health risk assessment, 
no further action is warranted for the Facility. The recommendations are planned to support the 
no further action designation and to support a request for closure of this investigation: 

• Complete a no further action (NFA) petition for the open SWMUs per Ashland's RCRA 
permit - Module IV (Section IV.H: part IV.H.1). 

• Obtain a waiver bf the ecological assessment requirement based on the lack of sensitive 
species and habitats as described in Section 2. 
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Table 1 
Downgradient Well Summary 
Ashland Inc. / Clearfield DSO 

Map Number 

1 
2 
3 
4 
5 
6 
7 

Owner 

LDS Church 
Christine Medler 
Michael Moyes 
City of Syracuse 
City of Syracuse 
City of Syracuse 
City of Syracuse 

Use 

Domestic Stockwatering 
Irrigation 
Irrigation 

Municipal Supply 
Municipal Supply 
Municipal Supply 
Municipal Supply 

Depth (feet bgs) 

115 
30 
20 

777 
943 
400 
628 

Notes: 
bgs = Below ground surface 
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Table 2 

Volatile Orgamc Compoimd Parameter List, Quantification 
Limits, and Methods 

Ashland Inc. / Clearfield DSO 

Analyte 

|Tetrachloroethene 

Soil 
(Mg/k 

MDL 

1.29 

Proposed 
RL 

5 

?) 
Actual RL 

Range 

5.4 - 300 

Water 1 

(/ig/J) 1 
MDL 

0.36 

Proposed 
RL 

1 

Actual RL 1 
Range 

1 - 1 

Method = USEPA SW-846 Method 8260B 
Specific detection and reporUng limits are highly matrix dependent. The method detection limits (MDL) 
and reporting limits (RL) listed herein are provided by STL of Arvada, Colorado, for 
guidance and may not always be achievable. 

ReporUng limits listed for soil are based on wet weight. 
ReporUng limits calculated by the laboratory for soil, calculated on dry weight basis, 
will be higher. 

~ Compound not analyzed for in this matrix. 
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file://V:/URS


Table 3 
Semivolatile Organic Compound Parameter List, Quantification 

Limits, and Methods 
Ashland Inc. / Clearfield DSO 

Analyte 

Benzo(a)pyrene 
Dibenz(a,h)anthracene 

Soil 
(Mg/kg) 

MDL 

47.2 
51.7 

Propoded 
RL 

330 
330 

Actual RL 
Range 

330 - 420 
330 - 420 

Water 

(Mg/l) 
MDL 

1.73 
2.21 

Proposed 
RL 

10 
10 

Actual RL 
Range 

10 - 250 
10 - 250 1 

Method = USEPA SW-846 Method 8270C 

Specific detection and reporting limits are highly matrix dependent. The detection limits 
and reporting limits listed herein are provided by STL of Arvada, Colorado, for 
guidance and may not always be achievable. 

Reporting limits listed for soil are based on wet weight. 
ReporUng limits calculated by the laboratory for soil, calculated on dry weight basis, 
will be higher. 

— Compound not analyzed for in this matrix. 
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Table 4 
Summary of Physical Soil Data 
Ashland Inc. / Clearfield DSO 

Soil Boring Depth Below 
Location Ground (feet) % Gravel % Sand 

Unified Soil 
%SiU % Clay Classification System % Solids 

BH003 
BHOll 
BH015 

4.5-6:0 
6.0-7.0 

10.0-12.0 

47.3 
0.0 
1.0 

45.1 
0.6 
24.2 

5.4 
56.3 
43.8 

2.2 
43.1 
31.0 

GM 
CL 
CL 

96.2 
84.1 
84.2 

VAURS Projects\Ashland lnc\CLFD 46546-040\Phase II InvestlgallonXPhase II ReportXFinal Tables\T4 Physical Soil Data Page 1 of 1 



Table 5 
Soil Boring Headspace Screening Results Summary 

Ashland Inc. / Clearfield DSO 

Soil Boring 
Location 

5 
H 
^ 

£ 

BH-A 
BH-B 
BH-C 
BH^D 
BH.E 

BH002 (2005) 

0-2 
0.0 
0.0 
NA 
0.0 
3.8 
3.1 

2-4 
4.0 
LO 
0.8 
3.1 
2.5 

Depth Below Ground (feet) 
4-6 6-8 8-10 
9.5 NA 28.0 
4.0 3.8 
NA 5.1 30.0 
NA 5.8 40.0 
3.1 4.5 8.0 
4.1 5.1 25.1 

10-12 
32 
— 

50 
135 
4.1 
— 

12-14 
— 

— 

— 

— 

lO.l 
— 

14-16 
— 

— 

— 

— 

5.1 
~ 

Headspace readings were assigned to the closest two foot interval. 
Headspace readings in parts per million. 
NA = No headspace reading available for the interval. 
" = Interval is deeper than boring termination. 
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Tab lc6 I 

Soil ADatytica] Resuhs Summaiy 

Volatile Organic CompouDds i 

Ashland Inc /CleaifieU DSO 

I 

Aralyic 

VOCitujtAK) 

Genmc <a) SSSLi fcr Reiidential Scenario 
Inhalalioi InhaUtMnof MignUoito 

[iHeitian- of Fugitive Oroundwaler 
Dcrrml Volatiles PuticuUia DAFTZO 
1.000a.b I.OOOb NE 60 

Nous: 

a = No demwl absoqjtion daU •niUble. Calculaied bifed on ingeslion data crly. 

NE^Naaub l t i ha l 
NA - Not analynd 

Scenario Outdoor Woriccn 

Ingestion- of Fufitiw Growxhraler 
Demal Volatiles Paitioilatci DAF*20 

6,(nOa.b. 2.IXX}b NE 60 

B = M«thod blank oontamination. Tbe associated mobod blank ooniains the target analyie at a refMrtible level. 
J <: Estimated iciulL Result is leu than the reportable limit. 
DAF*20 - Dilulion Aiunuation Factor times 20. 
Reid Blanks, Trip BUnks. and Equipment Rinsate Blanks aie leporled in Uf/L 

Analyu 
SVOCS (utol.) 
Beiiaj(i>pjrene 
Dibenz (Ol) tnlhracjeiie 

GoKTic (a) SSSLi for Residential Scowio 
Iriialatitxk Irhalalion d Misiation to 

Inxeatkn. ot Fugitive Gnundwaier 
Dennal Volatiles Panieulatet DAFTZO 

60b a NE S.00O 
60b a . NE 2.000 

BH»1 BHOOQ BH0O3 BH003 

4.5'.6- 4--5" 2'J' 6-
<5.6 lOOJ <5.4 <9.5 

Soenaiia Outdoor Woters 
bihalaiioi Inhalalion of Migntion lo 

bifesticn- <d Rigitive Groundwaui 
Demtal Volatiles Paiticulates DAF*20 
200b a NE S.a» 
200b . a NE 2.000b 

BH004 

2.3-J.5-
<6.I 

BHOOl 

4 5 - * 
<330 
<330 

BH005 

5-̂ i-
300 

BH0O2 

4-5-
<330 
<330 

BH006 

15-.3y 
<5.9 

BH003 

2.4-
<330 
<350 

BK0Ot7 BHOO! BH009 

3.5-.t.5- PD.2 3 5--iy y - t 
4.1 J 38 3 <«.l 19J 

Table? 

Soil Analytical Resutts Summaty 

Semivolatile Organic Compotmds 

Ashland I n c /Oeaif ieU DSO 

BH003 BH004 BHDOS BH006 

6- 13--45- T-e,- 2y.3.5-
NA *330 <330 <330 
NA <330 <330 <330 

BHOIO 

4 - * 

S3 J 

Pbi icIRn 

\ 
BHOll 

^ 
6'-T 
<6.0 

•1 

, 

1 

1 

') 

! 
1 
1 

BH007 .• 

3.5-jy 
<330 
<330 

FD.2 
<330 
<330 

BHOO 

6-7.5-
<6.I 

BHOO! 

3.y4.3-
930 
370 

BH0I2 

9-
<6.1 

BH009 

y.*-
<330 
<330 

BH0I3 

3 . r j -
5.8 

BHOIO 

4-.6' 
<400 
<400 

BH0I3 

12 
290J 

BHOll 

6-.7-
<420 
<420 

BH0I4 

4-.5' 
<6.2 

BH012 

6-7.5-
NA 
NA 

BH0I5 

5 * 
NA 

BH0I2 

9 
NA 
NA 

BH016 

3.5' 
200J 

BH013 

3.5-.4-
NA 
NA 

BH0I6 

8-
<8 0 

BH013 

12-
NA 
NA 

Trip 
Blank I 

u i d . 
<1.0 

BH014 

4-.5-
<390 
<390 

Trip 
BUnk 2 

unit 
<1.0 

BH015 

5 * 
NA 
NA 

Equip 
Rinsale #2 

< I 0 

BH016 

3.5-
I90J 
<370 

BHA 

I 
r-:* 

028J 

BH0I6 

j 
S'l 

NA' 
NA' 

BH-A 

5'-6- :H-9A-05( 
<020 <0.20 

Trip Trip 
Blank 1 BUnk 2 

uiA. uifl. 
NA NA 
NA NA 

BH-B 

r-2 
0 20 J 

BH-B 

5-6-
rf).21 

Eijrip 
Rinsate (C 

<10 
<10 

PhasenRFl 

BH<: BHD BH002 

i r-12 IV- 2- 4.5-
<33 <33 <0 21 

BH002 Trip Blank Field Blanl 

7-8- iOIWOS <JWXff. 
<0.21 <0.2G <0 20 

Notes; , 
Bold indieaies the exceedance cfa soil tcraehin| level (SSLX 
a - No tixdcit> data for that route ctfexpomre: 
b • Cakailalcd vh ie> coTrespond to a cancer risk o f 1 tn 1,000,000. 

NE - Nol esuUished 
NA - Not analyzed 
J E Estimated result Rault is less than the reportable limiL 
D A F * 2 0 > Dilmion Attenuation FKIOT times 20. 

Tables 
Gnnuidwiter Analytical Resulti Summary 

Volatile Orgimic Compou ods 

Ashlind Inc. /Oeaif iekl DSO 

Analy(« 
VDCi(.ifl.> 

TrtiatliicaurtUHie 

USEPA 
MCL 

3 

BHOOl 
FD«3 

<1.0 <1.0 

BH003 

<1.0 

BH007 

0 9 7 J 

BH014 

<.! 

Fha a e lRH 
BH0I4 BH014 

NA NA 

BH015 TilpBbi* 1 Tri|iDbA3 Deem 
Waler 

NA <I.O <I.O <1.0 

& I . » I l i -
(BHQtS) 

NA 

FhasenRFI 
BH-E 

12'-16' Blt.K.I7t< 
<0.20 <0.20 

Note: 
USEPA M C L - Maximum oonummant level. Thehixhcst level ofa «ontnninanl lhat t ta lkmed in drinking water. 
BoU indicata an catceedance cf a MCU 
TT • TVeatmcat Tcdmiqiue. A required pTKcu intenikd to reduoe tbe level ofa ocntansnaiM in dnnkiR|W4tci. 
N E - N o t established 
NA - Not analyzed 
J n Estimated lesulL Rcsnll is less than the reportabtelimiL 
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Table 10 

Risk Summary for PCE in Soil at SWMU #2,3 ,5 , and 10 

Equation 
Units 

Tetrachloroethene 

Carcinogenic Risli 

CR 
unitless 

2.00E-08 1 

: Ingestion 
unitless , 

3.70E-11 

+ Dermal 
unitless 

+ NA 

+ 

+ 

Inhalation 

unitless 

1.70E.O8 

Noncarcinogenic Hazard 

HQ 
Unitless 

0.003 1 

= Ingestion + Dermal 
Unitless unitless 

5.00E-06 -f NA 

+ 

+ 

Inhalation 

unitless 

0.003 

SoUCR I 2.00EM)8 I 3.70E-11 NA I 1.70E-08 I Soil HI | 0.003 | I S.00E.O6 I + I NA I 0.003 

Noles: 
NA - Not Applicable 

CR - Cancer Risk 

HQ - Hazard Quotient 

HI - Hazard Index 



Table 11 
Risk Summary for PCE in Groundwater at SWMU #7 

Equation 
Units 

Tetrachloroethene 

CR 
unitless 

l.OOE-06 1= 

-Carcinoge 
Ingestion 
Unitless 

9.00E-11 + 

nic 
+ 

Risk 
Dermal 
unitless 

l.OOE-06 

Groundwater CR| l.OOE-06 

Notes: 
CR - Cancer Risk 
HQ - Hazard Quotient 
HI - Hazard Index 

9.00E-li + 

HQ 
unitless 

0.19 1= 

Noncarcinogenic Hazard 
= Ingestion -i-

unitless 

l.OOE-05 + 

Dermal 
unitless 

0.19 

l.OOE-06 Groundwater HI 0.19 l.OOE-05 + 0.19 
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PROJECT: 
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_ „ . . .. 
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JOB NO.: 

37679619 

LOCATION: 

Clearfield, UT 
DRILLING METHOD: 
Direct Push 

SAMPLING METHOD: 
Macro Core 

WATER LEVEL 

TIME 

DATE 

CASING DEPTH 

SURFACE CONDITIONS: 

MATERIAL DESCRIPTION 

Gravelly silty sand fill, reddish brown, (2.5 YR 4/6), 
about 55% fine to coarse grained sand, 35% fines 
and 10% angular gravel, moist, no odor. 

Gravelly silty sand ( SM), brown (10 YR 4/3), about 
5% gravel, 60% fine to medium grained sand and 

^0 /0 lines, wen graaea, wei, no ooor. y 
Silty clay (CL), brown (10 YR 4/3), mottled orange. 
stiff, moist, very slight HC odor. 

EOB @ 9'. 

BORING NO. 

AC-BH-002 
SHEET 

1 OF 1 

DRILLING 

START 

TIME 

12:15 
DATE 

6/24/05 

FINISH 

TIME 

13:00 
DATE 

6/24/05 

WELL DIAGRAM 
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PROJECT: 

Clearfield 

LOGGED BY: Lawrence Cannor 

DRILLING CONTR.: Earth Probe 
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JOB NO.: 

37679619 
LOCATION: 

Clearfield, UT 
DRILLING METHOD: 
Direct Push 

SAMPLING METHOD: 
Macro Core 

WATER LEVEL 

TIME 

DATE 

CASING DEPTH 

^ SURFACE CONDITIONS: 
O x 

§ 1 
g " MATERIAL DESCRIPTION 

566^ Gravelly sandy fill, gray (7.5 YR 6/1) about 60% fine 
^ § to coarse grained sand and 40% angular gravel 1/4 
^ » to 1/2" diameter, moist, no odor. 

1 
Sandy silt (ML) black (7.5 YR 2.5/1), moist, stiff, no 
odor. 

.•:: Clayey silty sand (SM) about 55% fine grained sand 
V and 45% fines, dark brown (7.5 YR 3/2), moist. 

Silty clay (CL), brown (10 YR 4/3), mottled orange, 
stiff, moist, low placticity, no odor. 

;••.•:•: Silty sand (SM), d 
"\ about 60% fine to 
\fines, no odor. 
Silty Clay (CL), br 
moist, mottled org 

ark brown (7.5 YR 3/2), moist, 
medium grained sand and 40% f 

Dwn (10 YR 4/3), stiff, low placticity, 
inqe, no odor. 

EOB @ 12". 

BORING NO. 

BH-A 
SHEET 

1 OF 1 

DRILLING 

START 

TIME 

11:30 
DATE 

6/24/05 

FINISH 

TIME 

12:10 
DATE 

6/24/05 

WELL DIAGRAM 
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IIRS ENVIRONMENTAL BORING LOG 
CLIENT: 

Ashland 
JOB NO.: 

37679619 
LOCATION: 

Clearfield, UT 
PROJECT: 

Clearfield 

LOGGED BY: Lawrence Cannor CHECKED BY: D. Stockwell 

DRILLING METHOD: 
Direct Push 

DRILLING CONTR.: Earth Probe 

DRILLER: Pat Casey EQUIP.: Geoprobe 5400 SAMPLING METHOD: 
Macro Core 

BORING DEPTH: 8 

BORING NO. 

BH-B 
SHEET 

1 OF 1 
DRILLING 

START FINISH 

GROUND SURFACE ELEVATION: WATER LEVEL 

DATUM: TIME 

TIME 

10:10 

TIME 

10:30 
COMMENTS: DATE 

CASING DEPTH 

DATE 

6/24/05 

DATE 

6/24/05 

a: 

(0 

a E d 
3 

SURFACE CONDITIONS: 

MATERIAL DESCRIPTION 
WELL DIAGRAM 

CS 

48 
36 

SM 

CS 3.5 1.8 
ML 3 -

CS 4.0 SM 

48 
48 

Silty gravelly sand fill, light gray (7.5 YR 6/1) about 
5% fines, 55% fine to coarse grained sand and 40% 

\angular grained. ^ /-
Silty sand (SM), brown (10 YR 4/3), fine to medium 
grained, well graded, moist. 
Sandy silt (ML), grayish black (5 Y 6 2.5/1), stiff, no 
odor, moist. 

Clayey silty sand (SM), black gray (gray 1 2.5/10), 
about 60% fine to medium grained sand and 40% 
fines, well graded, moist, mottled black. 

CL 
CS 7.5 

_a_ 
3.8 

Silty clay (CL), reddish brown (5 YR 5/4), stiff, moist, 
no odor. 

SM Silty sand (SM), brown (10 YR 4/3), about 80% fine 
\to medium grained sand and 20% fines, well graded, / 
\nnoist. no odor. / \nnoist. no odor. 
EOB @ 8', 

10 

13 

14 

17 -
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IIRS ENVIRONMENTAL BORING LOG 
CLIENT: 

Ashland 
JOB NO.: 

37679619 
LOCATION: 

Clearfield, UT 
PROJECT: 

Clearfield 

LOGGED BY: Lawrence Cannor CHECKED BY: D. Stockwell 

DRILLING METHOD: 
Direct Push 

DRILLING CONTR.: Earth Probe 

DRILLER: Pat Casey EQUIP.: Geoprobe 5400 SAMPLING METHOD: 
Macro Core 

BORING DEPTH: 12 

BORING NO. 

BH-C 
SHEET 

1 OF 

DRILLING 

START FINISH 

GROUND SURFACE ELEVATION: WATER LEVEL 

DATUM: TIME 

TIME 

9:??? 

TIME 

10:08 
COMMENTS: DATE 

CASING DEPTH 

DATE 

6/24/05 

DATE 

6/24/05 

a: 
yu j 

1^ 
SS! 

•go 

Q E 

sg: 
d 

SURFACE CONDITIONS: 

MATERIAL DESCRIPTION 

WELL DIAGRAM 
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Sandy gravel fill, light gray (7.5 YR 6/1), about 30% 
fine to coarse grained sand and 70% angular gravel 

\(1/4 to 1/2" diameter). 
Sandy silt (ML), grayish black (5 Y 6 2.5/1), stiff, 
about 25% fine grained sand and 75% fines, 
non-plastic, moist. 

Sandy silty clay (CL), reddish brown (5 YR 5/4), stiff, 
about 5% fine grained sand and 95% fines, medium 
plasticity, very slight HC odor. 

Clayey silty sand (SM), reddish brown (5 YR 5/4), 
\about 55% fine sand and 45% fines, soft. 
Sandy silty clay (CL), reddish brown (5 YR 5/4), silt, 

.medium plasficity, slight HC odor. 

/ 

EOB @ 12'. 
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DATUM: TIME 

TIME 

9:10 

TIME 

9:45 
COMMENTS: DATE 

CASING DEPTH 

DATE 

6/24/05 

DATE 

6/24/05 

yuj 
5:9-

'«Si 
Q E 
S- 9-

d 
oj 

Q Z 

SURFACE CONDITIONS: 

MATERIAL DESCRIPTION 

WELL DIAGRAM 

o o 
CD 
z 

CS 

CS 

cs 

CS 

cs 

cs 

48 
38.4 

1 -

Sandy gravel fill, light gray (7.5 YR 6/1), about 30% 
fine to coarse grained sand and 70% angular 1/4 to 
1/2" diameter gravel, no odor. 

3.1 3 -

48 
48 

5.8 

4.0 

48 
48 

11 

J2_ 

4 0 

135 

ML 

Sandy silt (ML), greenish black (5 Y6 2,5/1), stiff, 
about 25% fine grained sand and 75% fines, non 
plastic, moist, no odor. 

Sandy silty clay (CL), reddish brown (5 YR 5/4), stiff, 
about 5% fine grained sand and 95% fines, medium 
plasticity, HC odor, moist. 

CL 

10 

EOB @ 12', 

13 

14 

15 

16 

17 



IIRS ENVIRONMENTAL BORING LOG 
CLIENT: 

Ashland 
JOB NO,: 

37679619 
LOCATION: 

Clearfield, UT 
PROJECT: 

Clearfield 

LOGGED BY: Lawrence Cannor CHECKED BY: D. Stockwell 

DRILLING METHOD: 
Direct Push 

DRILLING CONTR.: Earth Probe 

DRILLER: Pat Casey EQUIP:: Geoprobe 5400 SAMPLING METHOD: 

Macro Core 
BORING DEPTH: 16 

BORING NO. 

BH-E 
SHEET 

1 OF 

DRILLING 

START FINISH 

GROUND SURFACE ELEVATION: WATER LEVEL 

DATUM: TIME 

TIME 

10:40 

TIME 

11:05 
COMMENTS: DATE 

CASING DEPTH 

DATE 

6/24/05 

DATE 

6/24/05 

Is 
O E 

03 

d 
oj 
3 

SURFACE CONDITIONS: 

MATERIAL DESCRIPTION 

WELL DIAGRAM 

CS 

X S . 

CS 

CS 

C S 

CS 

CS 

CS 

3.8 

48 
45 

ML 

.2A. 

3.1 SM 

48 
48 

Gravelly sand fill, reddish brown (2.5 YR4/6), well 
graded, moist, atiout 60% fine to coarse grained 

\sand and 40% fines, no odor. • • 
Sandy silt (ML), very stiff, dark reddish brown (2.5 
YR 3/1), non plastic, moist, about 80% fines and 
20% fine grained sand. 

Silty sand (SM), dark reddish brown (2.5 YR 3/1), 
about 55% fine grained sand and 45% fines, moist, 
no odor. 

7.5 
_a_ 

4,5 
CL 

Silty clay (CL), brown (10YR 4/3), low plasticity, sfiff, 
moist. 

SM 
9 -

48 
48 

11 

J Z . 

4.1 CL 

10 

11 

12 

Silty sand (SM), brown (7.5 YR 5/2), fine to medium 
grained, well graded, about 65% sand and 35% 
fines. 

Silty clay, brown (7.5 YR 5/2), mottled orange, stiff, 
low plasticity, moist, no odor. 

13 

15 

48 
48 

10,1 

5.1 

SM 13 -

CL 

14 

15 

16 

Silty sand (SM), brown (7.5 YR 5/2), about 70% fine 
to medium grained sand and 30% fines, well graded, 
moist, no odor. 

Silty clay (CL), brown (10 YR 4/3), mottled orange, 
medium stiff, low plasticity, moist, no odor. 

EOB @ 16'. 

17 -

file:///sand


APPENDIX B 
Laboratory Analyticai Reports 



Quality Assurance Review 
Ashland Inc. 

Distribution Services Organization 
Clearfield, Utah 
June 24,2005 

The following is the quality assurance/quality control (QA/QC) review performed for 
eight soil and three groundwater sainples collected at the Ashland Inc. DSO facility in 
Clearfield, Utah June 24, 2005. Sampling personnel collected the soil samples using 
EnCore"™ samplers using EPA Method 5035. STL Inc. of Arvada, Colorado analyzed 
the samples for tetrachloroethene using EPA Method 8260B. URS performed the 
QA/QC review following EPA guidelines (USEPA, 1999). 

Holding Time Review 
AU samples were extracted, prepared and analyzed within the required method "holding 
times. 

Blank Review 
The lab analyzed one .̂trip blank, one equipment blank, and two laboratory method blanks 
with these samples. Tetrachlorethene was not detected in the trip, equipment, or 
laboratory method blanks above the reporting limit. 

Laboratory Control Sample (LCS) Review 
The laboratory spiked LCS samples with known concentrations of several VOCs. URS 
reviewed the LCS recoveries to evaluate analytical accuracy. 

All LCS recoveries were within laboratory control limits, indicating acceptable analytical 
accuracy. 

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) 
The laboratory spiked MS/MSD samples with known concentrations of several VOCs. 
URS reviewed MS/MSD recoveries and relative percent differences (RPDs) to evaluate 
analytical accuracy and precision. 

All MS/MSD recoveries and RPDs were within laboratory control limits, indicating 
acceptable analytical accuracy and precision, and that the sample matrix did not have an 
effect on the analyses. 

Surrogate Review 
The laboratory spiked surrogates into all field samples, trip blanks, method blanks, LCS 
samples, and MS/MSD samples. Samples were spiked with 4-bromofluorobenzene, 1,2-
dichloroethane-d4, and toluene-d8 as surrogates. The surrogate recoveries were reviewed 
to evaluate sample-specific accuracy. 



All surrogate recoveries were within laboratory control limits, indicating acceptable 
sample-specific analytical accuracy. 

Mass Spectral Tune 
URS reviewed the mass spectrometer to evaluate whether the analytical instrumentation 
was operating properly. 

All mass spectral tunes meet method specific criteria. 

Instrument Calibration 

URS reviewed instrument calibrations to determine that the correct concentrations of 
tetrachloroethene was measured. 

AU initial and continuing ealibra:tions were within acceptable QC limits. 

Internal Standards 

URS evaluated intemal standard areas and retention times for tetrachloroethene to 
determine instrument sensitivity and stability. 

All internal standard areas and retention times were within acceptable QC limits. 

Reporting Liniits 
URS reviewed analytical data to identify results reported as non-detect at elevated 
reporting limits. 

QA/QC Summary 
The QA/QC review indicated that the data are acceptable for the purpose of evaluating 
potential impacts of tetrachloroethene in soil and groundwater at this site. 

Reference 
US Environmental Protection Agency, 1999. USEPA Contract Laboratory Program 
National Functional Guidelines for Organic Data Review. EPA540/R-99/008. October. 
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Lot#:D5F250124 

Case Narrative 

The results included in this report have been reviewed for compliance with STL's Quality 
Assurance/Quality Control (QA/QC) plan. The test results shown in this report meet all requirements of 
NELAC and any exceptions are noted below. 

This report may include data with reporting limits (RLs) less than STL's standard reporting limit. These 
data and reporting limits are being used specifically to meet the needs ofthis project. Note that, data are 
not customarily reported to these levels without qualifiers, because they are inherently less reliable and 
potentially less defensible than the latest industry standards require. 

Dilution factors and footnotes have been provided to assist in the interpretation ofthe results. Each 
sample was analyzed to achieve the lowest possible reporting limit within the constraints ofthe method. 
In some cases, due to interferences or analytes present at concentrations above the linear calibration 
curve, sairiples were diluted. For diluted samples, the reporting limits are adjusted relative to the dilution 
required. 

STL utilizes USEPA approved methods ih all analytical" work. The samples presented in this report were 
analyzed for the parameters listed on the analytical methods summary page in accordance with the 
methods indicated. A summary of quality control parameters is provided below. 

This report shall not be reproduced except in full, without the written approval ofthe laboratory. 

Quality Control Summary for Lot D5F250124 

Sample Receiving 

> STL Denver received nine soils and four aqueous samples on June 25, 2005. 

> The cooler temperature at receipt was acceptable at 2.6°C. 

^ All sample containers were received in acceptable condition. 

Holding Times 

> All analysis was perfonned within the required holding times. 

Method SW846 8260B. GC/MS Volatle Organic Analvsis (prep batch 5187161) 

> A MS/MSD could not be analyzed for the batch due to insufficient sample volume. A Duplicate 
Laboratory Control Sample was analyzed to provide evidence of batch precision. 

^ No other anomalies were observed. 

Method SW846 8260B. GC/MS Volatle Organic Analvsis (prep batch 5186179^ 

> The percent recoveries (%R) and relative percent differences (RPD) for the client requested 
MS/MSD performed on sample D5F250124-008 (BH-E-1216) were within control limits. 

^ No anomalies were observed. 



Lot#:D5F250124 

Method SW846 8260B. GC/MS Volatle Organic Analvsis (prep batch 5181482) 

> A MS/MSD could not be analyzed for the batch due to insufficient sample volume. A Duplicate 
Laboratory Control Sample was analyzed to provide evidence of batch precision. 

^ No other anomalies were observed. 

Method MCAWW 160.3. Percent Moisture Analvsis 

> The RPD for the Method Duplicate performed on sample D5F250124-002 (BH-D-1112) was in 
control. 

^ No anpmalies^were observed. 



EXECUTIVE SUMMARY - Detection HigjUights 

D 5 F 2 5 0 1 2 4 

PARAMETER REStJLT 

REPORTING 
LIMIT tJNITS 

ANALYTICAL 
METHOD 

BH-D-1112 06/24/05 09:28 002 

Percent Moisture 

BH-C-1112 06/24/05 09:52 004 

Percent Moisture 

BH-B-0102 06/24/05 10:10 005 

Tetrachloroethene 
Percent IMoisture 

BH-B-050e 06/24/05 10:18 006 

Percent Moisture 

BH-A-0102 06/24/05 11:36 009 

Tetrachloroethene 
Percent Moisture 

BH-A-0506 06/24/05 11:40 010 

Percent Moisture 

BH-9A-0506 06/24/05 12:00 Oil 

Percent Moisture 

AC-BHP02-0405 ̂ 0e/24/05 12:36 012 

Percent Moisture 

AC-BH002-0708 06/24/05 12:40 013 

Percent Moisture 

19 

19 

0.20 J 
13 

18 

0.28 J 
12 

14 

14 

17 

19 

0.10 % 

0.10 % 

5.8 
0.10 

5.7 
0.10 

0.10 

ug/kg 
% 

0.10 % 

ug/kg 
% 

0.10 % 

0.10 % 

0.10 % 

MCAWW 160.3 MOD 

MCAWW 160.3 MOD 

SW846 8260B 
MCAWW 160.3 MOD 

MCAWW 160.3 MOD 

SW846 8260B 
MCAWW 160.3 MOD 

MCAWW 160.3 MOD 

MCAWW 160.3 MOD 

MCAWW 160.3 MOD 

MCAWW 160.3 MOD 



METHODS SUMMARY 

D5F250124 

PARAMETER 
ANALYTICAL 
METHOD 

PREPARATION 
METHOD 

Percent Moisture 
Volatile Organics by GC/MS 
Volatile Organics by GC/MS 

MCAWW 160.3 MOD 
SW846 8260B 
SW846 8260B 

MCAWW 160.3 MOD 
SW846 5030B/826 
SW846 5035 

References: 

MCAWW "Methods for Chemical Analysis of Water and Wastes", 
EPA-600/4-79-020, March 1983 and subsequent revisions. 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 



METHOD / ANALYST SUMMARY 

D5F250124 

ANALYTICAL 
METHOD ANALYST 

ANALYST 
ID 

MCAWW 160.3 MOD 
SW846 8260B 
SW846 8260B 
SW846 8260B 

References: 

Duane Allee 
Dan Appelhans 
Hauqing Zhou 
Heather Despres 

001470 
001008 
005417 
009250 

MCAWW "Methods for Chemical Analysis of Water and Wastes", 
EPA-600/4-79-620, March 1983 and subsequent revisions. 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods"i Third Edition, November 1986 and its updates. 



SAMPLE SUMMARY 

D5F250124 

WO # SAMPLES CLIENT SAMPLE ID 

HED62 
HED 6 4 

HED66 
HED67 

HED 6 9 
HED 7 A 

HED7C 

HED7E 
HED7F 

HED7H 
HED7K 

HED7M 
HED7P 

NOTB(S) 

001 
002 
003 
004 
005 
006 
007 
008 
009 
010 
Oil 
012 
013 

• 

TB-062405 
BH-D-1112 
FB-062405 
BH-C-1112 
BH-B-0102 
BH-B-0506 
BH-9E-1216 
BH-E-1216 
BH-A-0102 
BH-A-0506 
BH-9A-0506 
AC-BH002-0405 
AC-BH002-0708 

SAMPLED 
DATE 

06/24/05 
06/24/05 
06/24/05 
06/24/05 
06/24/05 
06/24/05 
06/24/05 
06/24/05 
06/24/05 
06/24/05 
06/24/05 
06/24/05 
06/24/05 

SAMP 
TIME 1 

1 
09:2& 
09:3d 
09:5? 
10:10 
10: id 
08:0(1 
11:00 
11:33 
11:4( 
12:00 
12:3& 
12:40 

• The analytical results of the samples listed above are presented on the following pages. 

- All calculations are performed before rounding to avoid round-off errors in calculated results. 

- Results noted as "ND" were not detected at or above the suted limit. 

- This repon must not be reproduced, except in lull, without the written approval ofthe laboratory. 

- Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor, 

paint filter test. pH. porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight. 



QC DATA ASSOCLVTION SUMMARY 

D5F250124 

Sample Preparation cuid Analysis Control Numbers 

SAMPLEtt 

001 

002 

003 

0O4 

005 

006 

007 

008 

009 

010 

oil 

012 

013 

MATRIX 

WATER 

SOLID 

SOLID 

WATER 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

WATER 

WATER 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 
SOLID 

ANALYTICAL 

METHOD 

SW846 

SW846 

MCAWW 

SW846 

SW846 
MCAWW 

SW846 

MCAWW 

SW846 

MCAWW 

SWS 4 6 

SW846 

SWS 4 6 

MCAWW 

SWS 4 6 

MCAWW 

SW84'^ 

MCAWW 

SW846 
MCAWW 

SW846 
MCAWW 

S260B 

8260B 

160.3 MOD 

8260B 

8260B 

160.3 MOD 

8260B 

160.3 MOD 

8260B 

160.3 MOD 

8260B 

8260B 

8260B 

160.3 MOD 

8260B 

160.3 MOD 

8260B 

160.3 MOD 

8260B 

160.3 MOD 

8260B 
160.3 MOD 

LEACH 

BATCH # 

PREP 

BATCH ^ 

5186179 

5187161 
5186520 

5186179 

5187161 
5186520 

5181482 
5186520 

5181482 
5186520 

5186179 

5186179 

5181482 
5186520 

5181482 
5186520 

5181482 
5186520 

5181482 
5186520 

5181482 
5186520 

MS RUN# 

5186114 

5187106 

5186114 

5187106 

5187106 

5187106 

5186114 

5186114 

5187106 

5187106 

5187106 

5187106 

5187106 

8 



Volatile GC/MS 
CLP-Like Forms 

Lot ID: D5F250124 

Client: Ashland Chemical Companv 

Methpd: SW846 8260B 

Associated Samples: 002. 004 

Batch: 5187161 



•ajwiaa STL 
Ashland Cheinical Company 

Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

Dilution Factor: 

STL DENVER 

D5F250124 

SOLID 

i i 
Drv 

8260B 

ug/kg 
5187161 

MU 
1 

U Result is less than the method detection limit (MDL). 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

BH-D-1112 

D5F250124-002 

HED641AC 

06/24/05 09:28 

06/25/05 08:30 

07/05/05 10:31 

07/05/05 18:47 

E 

Form 1 Analysis Data Sheet Equivalent 

CAS No. 

127.-18-4 . 

. , . , , . . . . . . . . . . . . 

CAS No. 

17066-07-0 

2037-26r5 

1868-53-7 

460-00^ 

Anaiyte 

Tetrachloroethene 
• • ' - • ' . . - • • . • . • • > - * . . . . . 

Surrogate 

1,2-Dichloroethane-d4 

Toluene-d8 

Dibromofluoromethane 

4-Bromofluorobenzene 

Conc. 

33 

%Rec 

102 

98 

108 

110 

MDL 

33 

Lower Limit 

32 

25 

43 

29 

RL 

310 

Upper Limit 

133 

145 

131 

148 

Q 

u 

Q 

10 



BmaE STL 
Ashland Chemical Company 

Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

DilutionFactor: 

STL DENVER 

D5F250124 

SOLID 

19 

Da 
8260B 

ug/kg 

5187161 

5.9 p 

1 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

BH-C-1112 

D5F250124-004 

HED671AC 

06/24/05 09:52 

06/25/05 08:30 

07/05/05 10:31 

07/05/05 19:12 

E 

CAS No. 

127-18-4 

Analyte 

Tetrachloroethene 

Conc. 

33 

MDL 

33 

RL 

310 

Q 

u 

CAS No. 

17060-07-0 

2037-26-5 

1868-53-7 

460-00^ 

Surrogate 

1 i2-DichIoroethane-d4 

Toluene-d8 

Dibromofluoromethane 

4-Bromofluorobenzene 

%Rec 

93 

92 

102 

109 

Lower Limit 

32 

25 

43 

29 

Upper Limit 

133 

145 

131 

148 

Q 

U Result is less than the method detection limit (MDL). 

Form 1 Analysis Data Sheet Equivalent 

11 



SWS46 826OB SURROGATE RECOVERY 

Jjab Name: Severn Trent Laboratories, Inc. Client: Ashland Chemical Compciny 

Lab Code: STLDEN SDG NO: 

Lot #: D5F250124 

Extraction: X3CA4BQK01 

1 CLIENT ID. SRGOl SRG02 SRG03 SRG04 TOT OUT| 

0l|BH-D-1112 1 108 1 102 | 98 | 110 | 00 | 
02|BH-C-lil2 1 102 1 93 | 92 | 109 | 00 | 
031 METHOD BLK. HEX3M1AA I 98 | 90 | 85 | 92 | 00 | 
041LCS HEX3M1AC I 119 | 112 | 106 j 117 | 00 j 
051LCSD HEX3M1AD I 109 | 101 | 104 | 111 | 00 | 

SURROGATES 
SRGOl = Dibromofluoromethane 
SRG02 = 1,2-Dichloroethane-d4 
SRG03 = Toluene-dS 
SRG04 = 4-Bromofluorobenzene 

QC LIMITS 
( 71-126) 
( 61-129) 
( 68-128) 
( 80-128) 

# Column to be used to flag recovery values 
* Values outside of recjuired QC Liraits 
D System monitoring Compound diluted out 

FORM II 

12 



SW846 8260B SURROGATE RECOVERY 

Lab Name: Severn Trent Laboratories, Inc. Client: Ashland Chemical Company 

Lab Code: STLDEN SDG No: 

Lot #: D5F250124 

Extraction: XXA4DQK01 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 

CLIENT ID, SRGOl SRG02 SRG03 SRG04 TOT OUT 

BH-B-0102 
BH-B-0506 
BH-A-0i02 
BH-A-0506 
BH-9A-0506 
AC-BH002-0405 
AC-BH002-.07'G8 
METHOD BLK. HEP4F1AA 
LCS HEP4F1AC 
LCSD HEP4F1AD 

104 
99 
101 
100 
104 
95 
99 
104 
99 
100 

118 
110 
112 
119 
119 
108 
106 
111 
107 
103 

======= 
97 
98 
95 
89 
97 
95 
9'6 
102 
100 
97 

89 
93 
86 
86 
93 
95 
96 
88 
91 
86 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

SURROGATES 
SRGOl 
SRG02 
SRG03 
SRG04 

Dibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-dS 
4-Bromofluorobenzene 

QC LIMITS 
( 71-126) 
( 61-129) 
( 68-128) 
( 80-128) 

# Column to be used to flag recovery values 
* Values outside of recjuired QC Limits 
D System monitoring Compoimd diluted out 

FORM II 

13 



I 
L

SW846 826OB SURROGATE RECOVERY 

Ncime: S e v e r n T r e n t L a b o r a t o r i e s , I n c . C l i e n t : A s h l a n d Chemica l Compeiny 

Code: STLDEN SDG No: 

L o t # : D5F250124 

c t r a c t i o n : XXI25QK01 

Lot 

I 
0 1 

i 
04 
15 

r 
07 
IB 

1 CLIENT ID. SRGOl SRG02 SRG03 SRG04 TOT 0UT| 

ITB-062405 1 93 1 88 1 100 | 89 | 00 | 

|FB-6624d5 1 90 | 90 | 94 | 93 | 00 .: j 
IBH-9E-1216 ( 100 | 88 | 94 (92 | 00 '̂  | 
|BH-E-1216 1 96 1 88 1 105 1 100 | 00 | 
1 METHOD, BLK.. HEV4K IAA 1 100 | 90 | 103 | 92 | 00 | 
ILCS HEV'4KiAC I 100 | 97 ,| 111 | 102 | .00 | 
|BH-E-12i6 D 1 92 | 85 | 100 1 96 " j 66 , ' j 
lBH-E-1216 S 1 93 1 89 1 105 j 96 | 00 | 

SURROGATES 
SRGOl 
SRG02 
SRG03 
SRG04 

= 
= 

• = 

= 

Dibromofluoromethane 
l,2-Dichloroethane-d4 
Toluene-dS 
4-Bromofluorobenzene 

QC LIMITS 
( 73-118) 
( 62-128) 
{ 77-117) 
( 78-118) 

# Column to be used to flag recovery values 
* Values outside of recjuired QC Limits 
D System monitoring Compound diluted out 

FORM II 

U 



B a a a STL 
Ashland Chemical Company 

Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

Dilution Factor: 

STL DENVER 

D5F250124 

SOLID 

M 
Wet 

8260B 

ug/kg 

5187161 

Lg 
I 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

D5G060000-161C 

HEX3M1AC 

07/05/05 10:31 

07/05/05 14:54 

E 

Analyte 

iBciizene 

Toluene 

Trichloroethene 

Chlorobenzene 

1,1-Dichloroethene 

True 

2000 

2000 

2000 

2000 

2000 

Found 

2100 

1870 

2090 

1930 

1980 

%Rec 

105 

93 

105 

97 

99 

Q Limits 

78-130 

76-126 

80-127 

79-120 

54-124 

CAS No. 

[17060-07-0 

2037-26-5 

1868-53-7 

460-00-4 

Surrogate 

1 ^-Dichloroethane-d4 

Toluene-d8 

Dibromofluoromethane 

4-Bromofluorobenzene 

%Rec 

112 

106 

119 

117 

Lower Limit 

61 

68 

71 

80 

Upper Limit 

129 

128 

126 

128 

Q 

U Result is less than the method detection limit (MDL). 

Form 3 LCS Analysis Data Sheet Equivalent 15 



^sam STL 
Ashland Chemical Company 

Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

Dilution Factor: 

STL DENVER 

D5F250124 

SOLID 

M 
Wet 

8260B 

Vg/kg 

5187161 

5£ 

1 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

D5GO60OO0-161L 

HEX3M1AD 

07/05/05 10:31 

07/05/05 15:20 

E 

Analyte 

Benzene 

Toluene 

Trichloroethene 

Chlorobetizene 

1,1-Dichloroethene 

True 

2000 

2000 

2000 

2000 

2000 

Found 

2270 

2080 

2260 

2140 

2070 

C % Rec 

113 

104 

113 

•107 

103 

Q RPD 

7.9 

11 

7.8-

10 

4.5 

Q 

: •« . 

QC Limits 

% Rec 

78 - 130 

76-126 

80-127 

79 - 120 

54- 124 

RPD 

20 

20 

20 

20 

22 

CAS No. 

j 17060-07-0 

2037-26-5 

1868-53-7 

460-00-4 

Surrogate 

1,2-Dichloroethane-d4 

Toluene-d8 

Dibromofluoromethane 

4-Bromofluorobenzene 

% Rec 

101 

104 

109 

111 

Lower Limit 

61 

68 

71 

80 

Upper Limit 

129 

128 

126 

128 

Q 

U Result is less than the method detection limit (MDL). 

Form 3 LCSD Analysis Data Sheet Equivalent 

16 



. ttiaJlSfcJB t J ML t..J 

Ashland Chemicai Company 

Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

Dilution Factor: 

STL DENVER 

DSF250I24 

SOLID 

Wet 

8260B 

ug/kg 

5187161 

Lg 

1 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder; 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

D5G060000-161B 

HEX3M1AA 

07/05/05 10:31 

07/05/05 17:06 

E 

CAS No. 

127-18-4 

Analyte 

Tetrachloroethene 

Conc. 

27 

MDL 

27 

RL 

250 

Q 

u 

CAS No. 

17060-07-0 

2037-26-5 

1868-53-7 

460-00-4 

Surrogate 

1,2-Dichloroethane-d4 

Toluene-d8 

Dibromofluoromethane 

4-Bromofluorobenzene 

%Rec 

90 

85 

98 

92 

Lower Limit 

32 

25 

43 

29 

Upper Limit 

133 

145 

131 

148 

Q 

U Result is less than the method detection limit (MDL). 

Form 4 Prep Blank Equivalent 

17 



I 
SWS46 826OB METHOD BLANK SUMMARY 

jab Name: Severn Trent Laboratories, inc. 

tab Code: STLDEN 

ab File ID: E8453.D 

Boate Analyzed: 07/05/05 

Matrix: SOLID 

• G C Column: DB624 ID: .53 

.Instrument ID: E 

BLANK WORKORDER NO. 

I I 
I HEX3M1AA I 

I 
I 
I 

I 

.1 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SDG Number: 

Lot Number: D5F250124 

Time Analyzed: 17:06 

Date Extracted:07/05/05 

Extraction Method: 5035 

Level:(low/med) MED 

HIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS, LCSD, MS , MSD: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
|29 
30 

SAMPIiE LAB DATE TIME J 
CLIENT ID. WORK ORDER # FILE ID. ANALYZED ANALYZED | 

BH-:D-1112 ,,. . \ . 1 HED641AC „.|ES457.D .. ,..| 0.7/05/.05 | 18:47 | 
BH-C-1112 ' • ' 1 HED671AC |ES458.b | 07/05/05 | 19:12 | 
CHECK SAMPLE I HEX3M1AC C | E S 4 4 8 . D | 07/05/05 | 14:54 | 
DUPLICATE CHECK j HEX3M1AD L | E 8 4 4 9 . D | 07/05/05 | 15:20 | 

I • 1 1 i 1 

' ' 1 1 1 1 I 

COMMENTS: 

FORM IV 

18 



FORM 5 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: STL-DENVER Contract: 

Lab Code: Case No.: 5187161 SAS No.: 8260B SDG No.: D5F250124 

Lab File ID: E8222 BFB Injection Date: 06/23/05 

Instrtiment ID: E BFB Injection Time: 0844 

GC Column: DB624 ID: 0.53 (mm) Heated Purge: (Y/N) N 

m/e 

50 
75 
95 
96 

173 
174 
175 
176 
177 

ION ABUNDANCE CRITERIA 

15.0 - 40.0% of mass 95 
30.0 - 60.0% of mass 95 
Base Peak, 100% relative abundance 
5.0 - 9.0% of mass 95 
Less than 2.0% df mass 174 
50.0 - 100.0% of mass 95 
5.0 - 9.0% of mass 174 
95.0 - 101.0% of mass 174 
5.0 - 9.0% of mass 176 

1-Value is % mass 174 2-Value is % mass 

% RELATIVE 
ABUNDANCE 

19.2 
47.1 

100-0 
7.5 
0.0 

63.2 
5.1 

60.2 
4.2 

176 

T 
T 
( 
( 

0.0)1 

8.0)1 
95.2)1 
7.0)2 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS 

page 1 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

f 1 

EPA 
SAMPLE NO. 

SUPPOOl 
SUPP002 
SUPP005 
SUPPOIO 
SUPP03 0 
SUPP060 
MAINOOl 
MAIN002 
MAIN005 
MAINOIO 
MAIN03 0 
MAIN060 
ICV03 0 

LAB 
SAMPLE ID 

SUPPOOl 
SUPP002 
SUPP005 
SUPPOIO 
SUPP03 0 
SUPP06 0 
MAINOOl 
MAIN002 
MAIN005 
MAINOIO 
MAIN03 0 
MAIN060 
ICV030 

FORM \ 

LAB 
FILE ID 

E8223 
E8224 
E8225 
E8226 
E8227 
E8228 
E8229 
E8230 
E8231 
E8232 
E8233 
E8234 
E8236A 

^ VOA 

DATE 
ANALYZED 

06/23/05 
06/23/05 
06/23/05 
06/23/05 
06/23/05 
06/23/05 
-06/23/05 
06/23/05 
06/23/05 
06/23/05 
06/23/05 
06/23/05 
06/23/05 

TIME 
ANALYZED 

0900 
0925 
0950 
1016 
1041 
1107 
1134 
1200 
1225 
1251 
1317 
1342 
1509 

19 



FORM 5 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: STL-DENVER Contract: 

Lab Code: Case No.: 5187161 SAS No.: 8260B SDG No.: D5F250124 

Lab File ID: E8437T BFB Injection Date: 07/05/05 

Instrument ID: E BFB Injection Time: 1031 

GC Column: DB624 ID: 0.53 (mm) Heated Purge: (Y/N) N 

m/e ION ABUNDANCE CRITERIA 
% RELATIVE 
ABUNDANCE 

50 
75 
95 
96 
173 
174 
175 
176 
177 

15.0 - 40,0% of mass 95 
30.0 - 60.0% of mass 95 
Base i*ieak, l0'b% relative abUndcinee 
5.0 - 9.0% of mass 95 
Less than 2.0% of mass 174 
50.0 - 100.0% of mass 95 '_ 
5.0 - 9.0% of mass 174 
95.0 - 101.0% of mass 174_ 
5.0 - 9.0% of mass 176 

15.8 
43.3 
100 
8 
0, 

79, 
6.4 

78.4 
6.1 

0 
1 
0 
3 

(0.0)1 

1 8.1)1 
( 98.8)1 
( 7.8)2 

1-Value is % mass 174 2-Value is % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS; 

page 1 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

f ] 

EPA 
SAMPLE NO. 

MAINOIO 
SUPPOIO 
LCS 
LCSD 
PBLK 
BH-D-1112 
BH-C-1112 

LAB 
SAMPLE ID 

MAINOIO 
SUPPOIO 
LCS 
LCSD 
PBLK 
HED641AC 
HED671AC 

FORM \ 

LAB 
FILE ID 

E8438 
E8439 
E8448 
E8449 
E8453 
E8457 
E8458 

f VOA 

DATE 
ANALYZED 

07/05/05 
07/05/05 
07/05/05 
07/05/05 
07/05/05 
07/05/05 
07/05/05 

, 

~ 

1 TIME 
ANALYZED 

1042 
1107 
1454 
1520 
1706 
1847 
1912 

20 



Report Date : 06-Jul-2005 13:28 Page 1 

S t a r t Cal Date 
End Cal Date 
Quant Method 
Target Version 
Integrator 
Method f i l e 
Cal Date 

Cal ibra t ion F i l e 
Level 1: /chem/E, 
Level 2: /chem/E, 
Level 3: /chem/E 
Level 4: /chem/E, 
Level 5: /chem/E, 
Level 6: /chem/E 

STL Denver 

INITIAL CALIBRATION DATA 

19-APR-2005 16:47 
23-JUN-2005 13:42 
ISTD 
3.40 
HP RTE 
/chem/E.i/070505.b/E-20ml8260B.m 
06-Jul-2005 08:53 zhouh 

Names: 
i/062305, 
i/062305, 
i/062305, 
i/062305, 
i/062305, 
i/062305. 

b/e8223.d 
b/e8224.d 
b/e8225.d 
b/e8226.d 
b/e8227.d 
b/e8228.d 

l=" 
|M 

|M 

Compound 

c.eaasnasaaciaaSB«c = Ka)aa3oK&BBs = Bas 

1 1,2-Dichloroethene (total) 

2 Xylene (total) 

3 dichlorodifluoromethane 

4 Dichlorotetraflouroethane 

S Chloromethane 

6 Vinyl cailorlde 

7 Bromomethane 

8 Ethylene Oxide 

9 crhloroethane 

1 
Level 1 

0.32624 

7.49782 

+ + + + + 

0.53884 

++ + + + 

0.23117 

+ • + + + 

0.00192 

***** 

2 ! 

Level 2 | 

I " 
0.27751| 

6.65933| 

0.42277| 

0.526491 

0.187221 

0.19982 1 

0.214331 

0.00183) 

0.13402} 

1 

s 1 
Level 3 1 

—"="-1-
0.28110| 

6.73320| 

0.45344| 

O.S0083| 

0.18370| 

0.20954| 

0.20S7l| 

o.ooisil 
0.132921 

1 

10 1 
Level 4 1 

..B<i...BB.{. 

0.288841 

6.62077| 

0.449S8{ 

0.534901 

0.180641 

0.2117S| 

0.197861 

0.00196{ 

0.13348| 

1 

30 1 
Level S | 

= 1-
0.270131 

6.64157) 

0.45851) 

0.54863) 

0.18360) 

0.21455) 

0.20183) 

0.00193) 

0.12110) 

1 

60 

Level 6 

Ksa»acs« = s3 

0.25922 

6.484S3 

0.43654 

0.52764 

0.1721S 

0.20624 

0.19170 

0.00192 

0.11249 

(Curve 

IBsaae 

)AVRG 

)AVRO 

)AV]IG 

)AVRQ 

)AVSQ 

)AVRa 

)AVRa ' 

)AVRG 

)AVRG 

I 

Coefficients 

ml m2 

-= ==... 
1 0.28384) 

] 6.77287) 

) 0.44417) 

) 0.52955) 

) 0.18146) 

) 0.21218) 

) 0.20228) 

) 0.00189) 

') 0.12660) 

1 1 

%RSD 

or R"2 

.'.Bnbs.os. 

8.13265 

5.37865 

3.25675 

3.06406 

3.14281 

4.99492 

4.20023 

3.10632 

7.48094 



Keport Date : 06-Jul-2005 13:28 Page 2 

S t a r t Cal Date 
End Cal Date 
Quant Method 
Targe t Vers ion 
I n t e g r a t o r 
Method f i l e 
Cal Date 

STL Denver 

INITIAL CALIBRATION DATA 

19-APR-2005 16:47 
23-JUN-2005 13:42 
ISTD 
3.40 
HP RTE 
/chem/E.i/070505.b/E-20ml8260B.m 
06-Jul-2005 08:53 zhouh 

Compound 

asoBBB I a 

10 Dichlorofluoromethane 

11 Trichlorofluoromethane 

12 Ethanol 

13 Ethyl Ether 

14 1,2-dichloro-l,1,2-trifluoroe 

15 2,2-dichoro-l,1,1-trifluoroet 

16 Acrolein 

17 1,1-Dichloroethene 

18 Trichlorotrifluoroethane 

19 Acetone 

20 lodomethane 

21 Carbon Disulfide 

22 2-Propanol 

23 Acetonitrile 

24 Allyl Chloride 

25 Methyl acetate 

26 Methylene Chloride 

1 1 
) Level 1 

) =» ==. 

) 0.51066 

) +++++ 

) +++++ 

) 0.09235 

) 0.35513 

) 0.58884 

) 0.00970 

) 0.31387 

) 0.40255 

) +-f + + + 

1 0.60585 

) 0.73502 

) 0.00249 

) 3592 

) 0.27203 

) 0.03519 

) 35370 

2 

Level 2 

S K & a s i B B S s a s 

0.51298 

0.66746 

4380 

0.08344 

0.36032 

0.58767 

0.00809 

0.25646 

0.39430 

0.01271 

0.49734 

0.65079 

0.00254 

5778 

0.28418 

0.03584 

46783 

s 
Level 3 

0.48261 

0.71359 

9873 

0.07951 

0.35390 

0.54766 

0.00775 

0.24817 

0.38121 

0.01286 

0.49905 

0.623S3 

0.00238 

17960 

0.25682 

0.03260 

92185 

10 

Level 4 

0.53446 

0.70367 

13564 

0.09207 

0.37697 

0.60047 

0.00779 

0.25536 

0.39547 

0.01251 

0.52290 

0.68026 

0.00244 

23056 

0.26581 

0.03537 

172323 

30 

Level 5 

B . B . B 

0.52017 

0.71545 

37304 

0.08595 

0.36969 

0.59456 

0.00662 

0.23508 

0.40832 

0.01003 

0.49714 

0.65880 

0.00230 

80757 

0.27041. 

0.03447 

440189 

60 ) 

Level 6 IChirve 

° B . B B B B « B B n ) B . B e B 

0.495B1)AVRG 

0.69277)AVRG 

89723)LINK 

0.08009)AVRG 

0.34461)AVRG . 

0.56047)AVRG 

0.00688 )AVRG 

0.22896 )AVRG 

0.37869)AVRG 

0.01025)AVRG 

0.47847)AVRa 

0.61884)AVKa 

0.0024 9 )AVIlG 

176652 jWLINR 

0.34670)AVRO j 

0. 03307 )AVRO 

887754 JHLINR' 

1 

Coefficients 

b 

• Kctaa 

0 

-0 

' 
-0 

B B a B B . 

27503 

16251, 

13586 

ml 

0.50945) 

0.69859) 

0.00035) 

0.08557) 

0.36010) 

0.57994): 

0.00780) 

0.25632) 

0.39342) 

0.01167) 

0.51679) 

0.66121) 

0.00244) 

0.00342) 

0.26599) 

0.03442) 

0.17433) 

1 

na 
KtsaaBsae 

%RSD 1 

or R-2 ) 

1 
3.S7752) 

2.80707) 

0.99102) 

6.60293) 

3.23750) 

3.61273) 

13.93056) 

11.80714) 

2.95601) 

12.04809) 

8.87408) 

6.46632) 

3.48461) 

0.99138) 

4.88167) 

3.83360) 

0.99379) 

1 



Report Date : 06-Jul-2005 13:28 Page 3 cr 

S t a r t Cal Date 
End Cal Date 
Quant Method 
Targe t Vers ion 
I n t e g r a t o r 
Method f i l e 
Cal Date 

STL Denver 

INITIAL CALIBRATION DATA 

19-APR-2005 16:47 
23-JUN-2005 13:42 
ISTD 
3.40 
HP RTE 
/chem/E.i /070505.b/E-20ml8260B.m 
06-JU1-2005 08:53 zhouh 

1 
Compound ) 

====== 
27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

tert-Butyl alcohol ) 

Acrylonitrile ) 

trans-1,2-Dichloroethene ) 

Methyl t-butyl ether ) 

Hexane ) 

1,1-Dichloroethane ) 

vinyl acetate ) 

Isopropyl ether j 

Chloroprene ) 

ETBE ) 

2,2-Dichloropropane ) 

cia-l,2-Dichloroethene ) 

2-Butanone' ) 

Propionitrile ) 

Ethyl Acetate ) 

Methacrylonitrile ) 

Bromochlorometheme ) 

1 1 
Level 1 ) 

= 1 
***** ) 
0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

+ 

0 

0 

01431) 

32953) 

31215) 

81174) 

55258) 

1872S) 

23201) 

43210) 

53947) 

66719) 

32295) 

11153) 

.00502) 

f+++ ) 

.04182) 

.13348) 

1 

2 
Level 2 

B . . . . = = = . = = 

0.00506 

0.01244 

0.27977 

0.30876 

1.77401 

0.46335 

0.17671 

0.20255 

0.37798 

0.S49S3 

0.52517 

0.27524 

19707 

0.00429 

0.06840 

0.03336 

0.11322 

s 
Level 3 

0.00522 

0.01298 

0.29207 

0.29488 

1.63013 

0.44982 

0.17126 

0.20608 

0.36196 

0.52751 

0.51815 

0.27014 

36490 

0.00487 

0.05071 

0.03532 

0.11246 

10 

Level 4 

0.00542 

0.01308 

0.29481 

0.33036 

1.74841 

0.45840 

0.18970 

0.20846 

O.Jb87S 

0.58952 

0.52587 

0 28287 

76668 

0.00495 

0.05923 

0.03562 

0.11677 

30 

Level S 

" = " 
0.00462 

0.01196 

0.27719 

0.32821 

1.80227 

0.43360 

0.18856 

0.19622 

0.35921 

0.59367 

0.48702 

0.26307 

194065 

0.00465 

0.06054 

0.03158 

0.10324 

60 

Level 6 

0.00508 

0.01248 

0.26436 

0.31943 

1.79313 

0.41657 

0.18783 

0.19291 

0.3.4540 

0.S8955 

0.47309 

0.25408 

417531 

0.00483 

0.05909 

0.03301 

0.10507 

(Turve 

)AVRO 

)AVRG 

)AVRG 

)AVRa 
)AVRG 

)AVRG 

)AVRa 

)AVRG 

)AVRa 

)AVRO 

)AVRG 

)AVRG 

)WLINR 

)AVRG 

)AVRa 

)AVRG 

)AVRa 

-0.25323 

Coefficients 

ml 

0.00508) 

0.01388) 

0.38962) 

0.31563) 

1.75995) 

0.46332) 

0.18355) 

0.20637) 

0.37257) 

0.56488) 

0.53275) 

0.27806) 

0.03065) 

0.00477) 

0.05959) 

0.03510) 

0.11371) 

m2 

• B . B B B B B B . 

%RSD ) 

or R-3 ) 

1 
5.83370) 

6.33311) 

7.74405) 

4.30174) 

3.83331) 

10.28301) 

4.16825) 

6.71783) 

8.31085) 

5.20533) 

13.01676) 

8.67390) 

0.99440) 

5.63003) 

10.53611) 

10.28536) 

9.71852) 

1 



Report Date : 06-Jul-2005 13:28 Page 4 

S t a r t Cal Date 
End Cal Date 
Quant Method 
Target Version 
In teg ra to r 
Method f i l e 
Cal Date 

STL Denver 

INITIAL CALIBRATION DATA 

19-APR-2005 16:47 
23-JUN-2005 13:42 
ISTD 
3.40 
HP RTE 
/chem/E.i/070505.b/E-20ml8260B.m 
06-Jul-2005 08:53 zhouh 

Compound 

= = = B B % B S 3 = = = B = B B S B B B B = = B S S B = = = = = = = B 

44 Chloroform 

45 Tetrahydrofuran 

4 7 1,1,1-Trichloroethane 

4 8 c?yclohexane 

49 1,l-Dichloropropene 

50 Carbon Tetrachloride 

51 Isobutanol 

53 Benzene 

54 1,2-Dichloroethane 

55 TAME 

57 n-Butanol 

58 Trichloroethene 

59 Methyl cyclohexane 

60 2-Pentanone 

61 1,2-Dichloropropane 

62 Dibromomethcme 

63 Methyl Methacrylate 

1 

Level 1 

0.61052 

+ + + + + 

0.74936 

0.41222 

0.54876 

0.69635 

+++ + + 

0.91689 

0.23494 

0.38082 

+ + + ++ 

0.39808 

C.50523 

0.04221 

0.26144 

0.16024 

0.08069 

2 ) 

Level 2 | 

= '=1 
0.53413) 

0.01302) 

0.62335) 

0.41834) 

0.44932) 

0.57984) 

0.00150) 

0.77949) 

0.18210) 

0.38155) 

0.00175) 

0.34808) 

0.49492) 

0.03600) 

0.232^4) 

0.13809) 

0.06305) 

) ) 

5 ) 

Level 3 

=========== 
0.50470 

0.01352 

0.61279 

0.40831 

0.44888 

0.56656 

0.00161 

0.77662 

0.20073 

0.37062 

0.00158 

0.33850 

0.45772 

0.03541 

0.23465 

0.14572 

0.06034 

10 ) 

Level 4 ) 

1 
0.51577) 

0.01496) 

0.61844) 

0.41759) 

0.44902) 

0.57774) 

0.00156) 

0.77325) 

0.20885) 

0.40948) 

0.00168) 

0.34641) 

0.48950) 

0.04016) 

0.23247) 

0.14533) 

0.07330) 

1 

30 

Level 5 

0.49265 

0.01279 

0.59467 

0.43071 

0.44203 

0.55917 

0.00142 

0.76519 

0.18303 

0.41441 

0.00145 

0.34449 

0.51624 

0.04068 

0.22206 

0.13064 

0.07091 

60 ) •) 

Level'6 jCMrve): 

„ B B B B B = = = )=>:>.= )= = 

0.48810)AVRG I 

0. 01334 )AVRG ), 

0.57074 )AVRG .)^ 

0. 42249 )AVRG .) 

0.42127)AVRG 1 

0.55793)AVRG ) 

0.00145)AVRG ) 

0. 74020 )AVRG ) 

0.18707 )AVRG ) 

0.41974 )AVRG ) 

0. 00167 )AVRG ), 

0.33054 )AVRG ) 

0.51259 )AVRG ] 

0.04170 )AVRG ) 

0.21407)AVIIG ) 

0.13328)AVRG ) 

0.07376)AVRG ) 

Coef ficients 

ml 

xecaevn 

0.52431 

0.01352 

0.62831 

0.41838 

0.45988 

0.58960 

0.00151 

0.79194 

0.19945 

0.39610 

0.00163 

0.35102 

0.49603 

0.03936 

0.23287 

0.14222 

0.07034 

%RSD ) 

or R"2 ) 

8.65604) 

6.27986) 

9.93113) 

1.87963) 

9.75350) 

9.00395) 

S.07118) 

7.93496) 

10.31027) 

5.25645) 

6.93237) 

6.81701) 

4.30336) 

7.44351) 

6.89796) 

7.55663) 

10.65691) 



Report Date : 06-Jul-2005 13:28 Page 5 CM 

S t a r t Cal Date 
End Cal Date 
Quant Method 
Targe t Vers ion 
I n t e g r a t o r 
Method f i l e 
Cal Date 

STL Denver 

INITIAL CALIBRATION DATA 

19-APR-2005 16:47 
23-JUN-2005 13:42 
ISTD 
3.40 
H P RTE 
/chem/E.i/070505.b/E-20ml8260B.m 
06-JU1-2005 08:53 zhouh 

1 Coinpound 

1 = = BB=B = === = B = = = = 

) 64 

1 65 
) 66 

1 fi'' 
) 68 

) 69 

1 •'I 
1 72 

1 ''3 
) 74 

1 •'s 

1 ""' 
) 77 

) 78 

) 79 

1 80 

) 82 

1,4-Dioxane 

Bromodichloromethane 

2-nitropropane 

2-Chloroethyl vinyl ether 

cis-1,3-Dichloropropene 

4-Methyl-2-pentanone 

Toluene 

trans-1,3-Dichloropropene 

Ethyl methacrylate 

1,1,2-Trichloroethane 

Tetrachloroethene 

1,3-Dichloropropane 

2-Hexanone 

Tetrcihydrothiophene 

Dibromochloromethane 

1,2-Dibromoethane 

1-Chlorohexane 

1 
Level 1 

B B B = B = = = = = B 

***** 
0.45693 

+ ++-f-i-

2295 

1.78246 

0.37535 

5.45231 

1.38805 

0.57755 

0.78369 

3.04124 

1.21396 

0.35900 

0.16199 

1.39747 

0.96602 

2.80303 

2 
Le-vel 2 

B B B B = = = = = = = 

0.00073 

0.39934 

0.09756 

4451 

1.60439 

0.38183 

4.60073 

1.14890 

0.60770 

0.69149 

1.69300 

1.03609 

0.32966 

0.20897 

1.2/337 

0.88355 

2.44355 

5 t 
Le-vel 3 ) 

B B = ===. = = = = = ) 

0.00072) 

0.41205) 

0.07509) 

11838) 

1.56681) 

0.3SS39) 

4.63232) 

1.17371) 

0.62169) 

0.70767) 

1.71055) 

1.08658) 

0.23127) 

0.20599) 

1.28729) 

0.92543) 

2.38685) 

1 

10 

Level 4 

= = = = = = = .; = = = 
0.00076 

0.42396 

0.08876 

25353 

1.61241 

0.35863 

4.59997 

1.18454 

0.67750 

0.70612 

1.74685 

1.11077 

0.23070 

0.20437 

1.31375 

0.92378 

2.34823 

30 

Le-vel 5 

=========== 
0.00070 

0.39972 

0.08070 

90092 

1.51250 

0.31832 

4.52153 

1.11374 

0.68681 

0.67407 

1.72162 

1.01848 

0.21417 

0.23211 

1.27738 

0.87693 

2.38814 

60 

Level 6 

B . B = B = B = = e = 

0.00074 

0.39545 

0.08674 

215999 

1.51238 

0.33213 

4.45010 

1.15364 

0.71333 

0.69489 

1.65512 

1.02556 

0.22306 

0.24413 

1.28220 

0.9i290 

2.27476 

Chirve 

)AVRG 

)AVRG 

)AVRa 

)LINR 

lAVRG 

)AVRQ 

)AVR(3 

)AVRG 

)AVRO 

)AVRG 

)AVR(3 

)AVRG 

)AVRO 

)AVRG 

)AVRG 

)AVRa 

)AVRG 

Coefficients 

ml 

0.19164 

0 

0 

0 

0 

1 

0 

4 

1 

0 

0 

1 

1 

0 

0 

1 

0 

2 

00073) 

41456) 

08577) 

19869) 

59848] 

35361) 

70949) 

17710) 

64743) 

70965) 

76140) 

08191) 

23131) 

20959) 

.30523) 

.91477) 

44076) 

1 

m2 

VRSD ) 

or R-2 ) 

) 
2.94032) 

5.61561) 

9.902.18) 

0.99419) 

6.24878) 

6.93186) 

7.85467) 

5.05981) 

8.15034) 

5.38891) 

7.97512) 

6.86594) 

6.50422) 

13.50589) 

3.63076) 

3.53634) 

7.63188) 

1 



Report Date : 06-Jul-2005 13:28 Page 6 

S t a r t Cal Date 
End Cal Date 
Quant Method 
Targe t Vers ion 
I n t e g r a t o r 
Method f i l e 
Cal Date 

STL Denver 

INITIAL CALIBRATION DATA 

19-APR-2005 16:47 
23-JUN-2005 13̂ :42 
ISTD 
3.40 
HP RTE 
/chem/E.i/070505.b/E-20ml8260B.m 
06-Jul-2005 08:53 zhouh 

) Compound 

) - - =• 

) 83 

1 9* 
1 B5 
) 86 

\ 88 

) 89 

1 90 

1 91 
1 92 
1 93 

1 95 

1 96 
1 97 

) 98 

) 99 

) 100 

) 101 

Chlorobenzene 

1,1,1,2-Tetrachloroethane 

Ethylbenzene 

m and p-Xylene 

o-Xylene 

Styrene 

Bromofonn 

isopropyl benzene 

cis-1,4-Dichloro-2-Butene 

Cyclohexanone 

1,1,2,2 -Tetrachloroethane 

Bromobenzene 

1,2, 3-Trichloropropane 

t-1,4-Dichloro-2-butene 

n-Propylbenzene 

2 - CHilorotoluene 

1,3,S-Trimethylbenxene 

1 
Le-vel 1 

""-
3.67069 

1.53222 

2.01394 

2.59710 

2.30361 

3.56880 

0.84717 

7.89725 

0.03292 

0.01455 

0.80953 

0.98331 

0.12152 

3968 

1.05873 

0.84834 

3.51207 

2 [• 

Level 3 ) 

anBSiao = B = = B,) a 

3.13487.) 

1.38403) 

1.66190) 

2.27826) 

2.10381) 

3.26536) 

0.78949) 

6.77399) 

0.02780) 

0.01117) 

0.75180) 

0.84496) 

0.12069) 

4499) 

0.90906) 

0.69551) 

3.13308) 

1 

s 
Level 3 

..==-..== 
3.15694 

1.42833 

1.69617 

2.35866 

2.01589 

3.19713 

0.82468 

6.84709 

0.02936 

0.01231 

0.77058 

0.89739 

0.12226 

11224 

0.88603 

0.64414 

2.97262 

10 

Level 4 

3.18991 

1.45256 

1.70854 

3.30544 

2.00989 

3.30896 

0.82416 

6.77503 

0.03356 

0.01202 

0.76147 

0.88158 

0.12762 

24458 

0.88546 

0.71706 

2.94859 

30 

Level 5 

3.07519 

1.39682 

1.67956 

2.31398 

2.01362 

3.23860 

0.79920 

6.84141 

0.03434 

0.01105 

0.72045 

0.85928 

0.12033 

76470 

0.89498 

0.70629 

2.97061 

60 

Level 6 

= „ = B B 

3.04452 

1.38074 

1.61249 

2.33300 

3.01853 

3.15001 

0.83888 

6.64581 

0.03606 

0.01078 

0.74519 

0.85857 

0.12369 

160617 

0.8S221 

0.67168 

3.86967 

Curve 

B B C B B 

IAVRG 

AVRG 

)AVRG 

)AVRG 

)AVRG 

)AVRG. 

)AVRa 

)AVRO 

)AVRa 

)AVRG 

)AVS.G 

)AVRG 

)AVRG 

)WLINR 

)AVRG 

jAVXb 

I AVRG 

-0.00344 

Coefficients 

ml 

3.31035 

1.43912 

1.72877 

2.34774 

2.07719 

3.28814 

0.82060 

6.96343 

0.03234 

0.01198 

0.75984 

0.88752 

0.12269 

0.08275 

0.91441 

0.71383 

3.06777 

%RSD 

or R-3 

7.31Si2 

4.03150 

8.31069 

5.49526 

5.60106 

4.50141 

3.72220 

6.65173 

9.69699 

11.60365 

3.91233 

5.69067 

2.20017 

0.99610 

7.99839 

9.92638 

7.63537 



ieport Date : 06-Jul-2005 13:28 Page 7 

S ta r t Cal Date 
End Cal Date 
Quant Method 
Target Version 
In tegra tor 
Method f i l e 
Cal Date 

STL Denver 

INITIAL CALIBRATION DATA 

19-APR-2005 16:47 
23-JUN-2005 13:42 
ISTD 
3.40 
HP RTE 
/chem/E.i/070505.b/E-20ml8260B.m 
06-Jul-2b05 08:53 zhouh 

1 Compound 

)==. = ==.=,B = =B==,= = = » = = = = = B = = = = = = = = » = B = 

). 102 

) 103 

) 104 

) 105 

) 106 

) 107 

) 109 

i 110 

1 111 
) 113 

1 113 
) 114 

1 lis 
) 116 

) 117 

)$ 46 

4-Chlorotoluene 

tert-Butylbenzene 

1,3,4-Trimethylbenzene 

sec-Butylbenzene 

m-Dichlorobenzene 

4 -Isopropyltoluene 

p-dichlorobenzene 

1,2,3-Trimethylbenzene 

n-Butylbenzene 

o-Olchlorobenzene 

1,2-Dibromo-3-chloropropane 

1,2,4-Trichlorobenzene 

Hexachlorobutadiene 

Napthalene 

1,2,3-Trichlorobenzene 

uibromofluoromethane 

1 1 
Level 1 ) 

=.=.==) 
0.90186) 

3.70849) 

3.04163) 

0.87257) 

1.67673) 

4.14941) 

1.78652) 

0.82528) 

4.01820) 

1.38626) 

***** ) 
1.09407) 

1.18870) 

0.68765) 

0.77078) 

0.42206) 

1 1 

2 1 
Level 3 ) 

O B B B B B B B B B B ) 

0.76070) 

3.09594) 

2.60743) 

0.74955) 

1.38112) 

3.47433) 

1.61327) 

0.83681) 

3.26723) 

1.14913) 

0.09088) 

0.90761) 

1.02477) 

0.61090) 

0.68433] 

0.41184] 

1 

s ) 
Level 3 ) 

B . = = B ) 

0.74925) 

3.10588) 

2.63008) 

0.74341) 

1.40655) 

3.39719) 

1.69041) 

0.79244) 

3.19869) 

1.17334) 

0.09501) 

0.92260) 

1.00093) 

0.67092) 

0.67349) 

0.41923) 

1 

10 ) 

Le-vel 4 ) 

.=========.) 
0.75781) 

3.08519) 

2.59315) 

0.73729) 

1.41471) 

3.44437) 

1.56018) 

0.88773) 

3.14659) 

1.18563) 

0.09833) 

0.89354) 

0.98070) 

0.61156) 

0.68706) 

0.43915) 

1 

30 ) 

Le-vel 5 ) 

======.==.=) 
0.73822) 

3.11779) 

2.62218) 

0.75064) 

1.37415) 

3.48249) 

1.56006) 

0.90554) 

3.21534) 

1.11343) 

0.09311) 

0.87006) 

0.97724) 

0.53959) 

0.64293) 

0.43584] 

1 

60 ) ) Coefficients 

Level 6 | Curve | b tnl ni2 

— 1 1 " - " 
0. 72124 )AVRG ) 

2. 97817) AVRG ) 

2. 50699.)AVRG )" 

0.71475)AVRG ) 

1.37466)AVRG ) 

3.31326)AVRG ) 

1.47463)AVRG ) 

0.89001)AVRG ) 

3.15235)AVRG ) 

1.09974)AVRG ) 

0.09658)AVRG ) 

0.88077)AVRG ) 

0.91703)AVRG ) 

0.55541) AVRG ) 

0.64842)AVRG ) 

0.43483)AVRG ) 

1 1 

) 0.77151) 

) 3.18191) 

) 2.66691) 

) 0.76137) 

) 1.43798) 

) 3.54334) 

) 1.61418) 

) 0.85630) 

) 3.33307) 

) 1.18459) 

) 0.09478) 

) 0.92811) 

) 1.01490) 

) 0.61367) 

) 0.68449) 

) 0.42549) 

1 1 

%RSD ) 

or R-2 ) 

-" ) 
8.48494) 

8.26053) 

7.08139) 

7.35918) 

8.21926) 

8.56338) 

6.83333) 

5.314S8) 

10.15737) 

8.79861) 

3.07003) 

8.98894) 

9.10194) 

9.69449) 

6.73743) 

>=BB=BB«B=.1 

3.43286) 

1 



Report Date : 06-Jul-2005 13:28 Page 8 CO 
CM 

S t a r t Cal Date 
End Cal Date 
Quant Method 
Targe t Vers ion 
I n t e g r a t o r 
Method f i l e 
Cal Date 

STL Denver 

INITIAL CALIBRATION DATA 

19-APR-2005 16:47 
23-JUN-2005 13:42 
ISTD 
3.40 
HP RTE 
/chem/E.i/070505.byE-20ml8260B.m 
06-Jul-2005 08:53 zhouh 

I 
) Compound 

)$ 52 l,2-Dichloroethane-d4 

)$ 70 Toluene-d8 

) $ 94 Bromofluorobenzene 

I 

1 1 1 
) Level 1 

1 : 
) 0.17570 

) 4.03951 

) 2.18035 

1 

2 ) 
Level 2 

= = B = . B B = = = . ) 

0.17622 

4.28865 

2.24236 

1 

s 
Level 3 

„ B = B B = = = = = 

0.17016 

4.25219 

2.23028 

10 

Level 4 

== 
0.18617 

4.47186 

2.28543 

30 ) 

Level S 

=== " ) 
0.18368 

4.35851 

2.29685 

1 

60 

Level 6 

0.18113 

4.36860 

2.27605 

C^irve 

AVRG 

AVRG-

AVRG 

Coefficients 

ml 

) 0.17884). 

) 4.29655) 

) 2.251891 

%RSD 

or R"2 

3.30189) 

3.41845) 

1.92612) 

) Ĉ irve 

) = = ======= = 
) Averaged 

) Linear 

) Wt Linear 

1 

Formula ) Unics ) 

= = = = a = = B B = = a B = S= = = = B B B B B B S = = = = = = = = B = = = = = ) == = = = = = = = = = = = = ) 

Amt = Rsp/ml- ) Response ) 

Amt = b + Rsp/ml ) Response ) 

Amt = b * Rsp/ml ) Response ) 



ieport Date: 06-Jul-2005 13:28 

•lethod 
S ta r t Cal Date 
Bnd Cal Date 

Calibration History 

/chem/E.i/070505.b/E-20ml8260B.m 
19-APR-2005 16:47 
23-JUN-2005 13:42 

Initial Calibration 

+ + . 
I Injection Date | 
+ - . - + 
I Cal Level: 1 , Cal Amount: 1.00000 

Sublist Calibration File 
+ 

I 

• + 

"t-

.1 
+ 

+ 

I 
: + 

- + 

- + 

I 

--̂  

- - I -

I 

- + 

23-JUN-2005 09:00 
23-JUN-2005 11:34 

2-supp 
1-main 

/chem/E.i/062305.b/e8223.d 
/chem/E.i/062305.b/e8229.d 

Cal Level: 2 , Cal Amount: 2.00000 

23-JUN-2005 09:25 
23-JUN-2005 12:00 

2-supp 
1-main 

/chem/E.i/062305.b/e8224.d 
/chem/E.i/062305.b/e8230.d 

Cal Level Cal Amount: 5.00000 

23-JUN-2005 09:50 
23-JUN-2005 12:25 

2 -supp 
1-main 

/chem/E.i/062305.b/e8225.d 
/chem/E.i/062305.b/e8231.d 

Cal Level: 4 Cal Amount: 10.0000 

23-JUN-2005 10:16 
23-JUN-2005 12:51 

2-supp 
1-main 

/chem/E.i/062305.b/e8226.d 
/chem/E,i/062305.b/e8232.d 

Cal Level: 5 Cal Amount: 3 0.0000 

23-JUN-2005 10:41 
23-JUN-2005 13:17 

2-supp 
1-main 

/chem/E.i/062305.b/e8227.d 
/chem/E.i/0623 05.b/e8233.d 

Cal Level Cal Amount: 60.0000 

23-JUN-2005 11:07 
23-JUN-2005 13:42 

2-supp 
1-main 

/chem/E.i/062305.b/e8228.d 
/chem/E.i/062305.b/e8234.d 

Continuing Calibration 
+ + — 
05-JUL-2005 11:07 
05-JUL-2005 10:42 

2-supp 
1-main 

/chem/E.i/070505.b/e8439.d 
/chem/E.i/070505.b/e843S.d 

29 



Data File: /chem/E.i/070505.b/e8438.d 
Report Date: 07/05/2005 

Page 

Instrument ID: E. i 
Lab File ID: e843 8.d 
Analysis Type: WATER 

CONTINUING CALIBRATION COMPOUNDS 
PERCENT DRIFT REPORT 

Injection Date: 05-JUL-2005 10:42 
Lab Sample ID: MAINOIO 
Method File: /chem/E.i/070505.b/E-20ml8260B.m 

. 
) COMPOOND 

) B B B B B . 

1 BS 
1 83 

1 *̂ 
\ 1 

1 * 
1 . 2 
1 s 
1 11 
) 3 

1 s 
1 12 

1 "> 
1 21 
) 68 

1 fi 
) 86 

1 0 

I 9 
1 84 

1 15 

1 fi9 
1 93 

1 0 
) 20 

) 70 

1 13 

1 '2 

1 17 
1 22 

1 23 
) 94 

1 71 
1 30 

1 Ifi 
) 88 

) 29 

1 26 

1 34 

1 57 

l,a-Dichlcrocthene (total) 

Xylene (total) 

dic:hlorodi f luoromethane 

Chloromethane 

Vinyl Chloride 

Bromomethane 

Chloroethane 

Trtchlorofluoromethane 

Ethanol 

Acrolein 

1,1-Dichloroethene 

Acetone 

lodomethane 

Acetonitrile 

Methylene Chloride 

tert-Butyl alcohol 

trans-1,2-Dichloroethene 

Acjrylonitrile 

Isopropyl ether 

C^hloroprene 

2,2-Dichloropropane 

cis-1,2-Dichloroethene 

2-Butanone 

Propionitrile 

Br<?mochloromethane 

Methacrylonitrile 

Chloroform 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

1,1-Dichloropropene 

Isobutanol 

Benzene 

1,arDichiOroethane 

n-Butanol 

Trichloroethene 

1,2-Dichloropropane 

Dibromomethane 

1,4-Dioxane 

EXPECTED 

CONC. 

B ^ B B B B B = = B = B 

20.0000 

30.0000 

10.0000 

10.0000 

10.0000 

10.0000' 

10.0000 

10.0000 

500.0000 

100.0000 

10.0000 

40.0000 

10.0000 

100.0000 

10.0000 

200.0000 

10.0000 

100.0000 

50.0000 

10.0000 

10.0000 

10.0000 

10.0000 

40.0000 

100.0000 

10.0000 

100.0000 

10.0000 

10.0000 

10.0000 

10.0000 

200.0000 

10.0000 

10.0000 

200.0000 

10.0000 

10.0000 

10.0000 

500.0000 

MEASURED 

CX)NC. 

B = B = B . B B B B = B 

17.8582 

25.6458 

9.1523 

9.4537 

8.6835 

8.1688 

9.7511 

6.8S63 

416.8996 

79.2979 

8.8691 

35.2536 

8.5490 

62.6127 

8.3817 

155.8089 

8.8524 

90.4108 

41.5314 

8.4744 

7.9121 

7.8879 

9.0058 

33.6964 

86.4298 

8.6127 

8i2.74S6 

8.4360 

8.0813 

7.9354 

8.3037 

157.3763 

8.3243 

8.0832 

154.2634 

8.6637 

8.6225 

8.4326 

432.2065 

%D 

S R E S 3 S 

10.7 

14.5 

8.5 

5.5 

13.2 

18.3 

2.5 

11.4 

16.6 

20.7 

n 3 

13 3 

14.5 

37.4 

16.2 

22.1 

11.5 

9.6 

16.9 

15.3 

20.9 

21.1 

9.9 

15.8 

13.6 

13. 9 

17.3 

15.6 

19.2 

20.6 

17.0 

21.3 

16.8 

19.2 

22.9 

13.4 

13.8 

15.7 

13.6 

MAX 

*D 

B B B O B S 

50.0 

50.0 

50.0 

50.0 

20.0 

50.0 

SO.O 

50.0 

50.0 

50.0 

20.0 

50.0 

50.0 

SO.O 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50 .0 

50.0 

20.0 

50.0 

50.0 

50.0 

50.0 

50.0 

SO.O 

50.0 

SO.O 

20.0 

SO.O 

SO.O 
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CONTINUING CALIBRATION COMPOUNDS 
PERCENT DRIFT REPORT 

Ins t rument ID: E . i 
Lab F i l e ID: e8438.d 
Ana lys i s Type: WATER 

I n j e c t i o n Date : 05-JUL-2005 10:42 
Lab Sample ID: MAINOIO 
Method File: /chem/E.i/070505.b/E-20ml8260B.m 

) COMPOUND 

) B « B B > B B = = B B = < B = . B B = B B = B = B B = = B . = = = = = = 

) 25 Bromodichloromethane 

) 28 cis-1,3-Dichloropropene 

) 38 4-Methyl-2-pentanone 

) 45 Toluene 

) 31 trans-l,3-Dichloropropene 

) 32 1,1,2-Trichloroethane 

) 42 Tetrachloroethene 

). 109 1,3-Dichloropropane 

) 43 2-Hexanone 

) 36 Dibromochloromethane 

1 58 1,2-Dibromoethane 

) 92 1-Chlorohexane 

) 46 Chlorobenzene 

) 74 1,1,1,3-Tetrachloroethane 

) 47 Ethylbenzene 

) 0 m and p-Xylene 

) 0 o-Xyiene 

) 4 9 Styrene 

) 3 7 Bromoform 

) 76 cryclohexanone 

) 95 Bromobenzene 

) 40 1,1,2,2-Tetrachloroethane 

) 50 1,2,3-Trichloropropane 

) 96 n-Propylbenzene 

) 97 2-Chlorotoluene 

) 98 1,3,5-Trimethylbenzene 

) 99 4-Chlorotoluene 

) 100 tert-Butylbenzene 

) 101 1,2,4-Trimethylbenzene 

) 102 sec-Butylbenxene 

) 103 4-Isopropyltoluene 

) 61 m-Dlchlorobenzene 

) 62 p-dichlorobenzene 

) 104 n-Butylbenzene 

) 63 o-Dichlorobenzene 

) 75 1,2-Dibromo-3-chloropropane 

) 105 1,2,4-Trichlorobenzene 

) 106 Hexachlorobutadiene 

EXPECTED 

CONC. 

..=B=BB...=n 

10.0000 

10.0000 

40.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

40.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

20.0000 

10.0000 

10.0000 

10.0000 

10.0000 

400.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.oooo 

10."oooo 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

] MEASURED 

1 CONC. 

eBBBnssaBKBK 

1 8.3859 

1 8.3708 

31.8713 

8.6926 

8.1979 

8.5250 

8.8082 

8.5108 

29.2740 

8.5053 

8.3238 

8.6793 

8.7028 

8.5178 

8.7425 

17.2676 

8.3782 

8.6795 

8.5854 

8.3982 

297.5696 

8.2949 

8.1336 

8.5962 

8.3107 

8.6008 

7.9338 

8.1772 

8.2229 

8.1729 

8.3524 

8.1740 

8.3963 

8.4212 

B.0150 

8.1191 

8.3204 

8.5518 

7.7955] 

%D 

====== 
16.1 

16.3 

20.3 

13.1 

18.0 

1 14.7 

11.9 

14.9 

26.8 

14.9 

16.8 

13.2 

13.0 

14.8 

12.6 

13.7 

16.2 

13.2 

14.1 

16.0 

25.6 

17.1 

18.7 

14.0 

16.9 

14.0 

20.7 

18.2 

17.8 

18.3 

16.5 

18.3 

16.0 

15.8 

19.8 

18.8 

16.8 

14.5) 

22.0 

] MAX 

1 ^D 
esBCss 

] 50.6 

1 50.0 

SO.O 

20.0 

50.6' 

50.0 

50.0 

50.0 

SO.O 

50.0 

50.0 

50.0 

50.0 

50.0 

20.0 

SO.O 

50.0 

SO.O 

50.0 

SO.O 

SO.O 

50.0 

50.0 

50.0 

50.0 

50.0 

•50.0 

50.0 

SO.O 

• SO.O 

SO.O 

50.0 

SO.O 

50.0 

50.0 

50.0 

50.0 

50.0] 

50.0] 
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Data File: /chem/E.i/070505.b/e8438.d 
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BCnstrument ID: E.i 
Lab File ID: e8438.d 

—Analysis Type: WATER 

CONTINUING CALIBRATION COMPOUNDS 
PERCENT DRIFT REPORT 

Injection Date: 05-JUL-2005 10:42 
Lab Sample ID: MAINOIO 
Method File: /chem/E.i/070505.b/E-20ml8260B.m 

) COMPOUND 

) s C B S a B S B B B B a c e c 3 = E B B B = 3 B B B B B a 

) 107 Napthalene 

) 108 1,2 ,3-Trichlorobenzene 

EXPECTED 

CONC. 

MEASURED 

CONC. . %D 

MAX ) 

%D ) 

•I — 
1 0 . 0 0 0 0 ) 

1 0 . 0 0 0 0 ) 

8 .9796) 1 0 . 2 ) 50 .0 )" 

8 .5808) 1 4 . 2 ) 5 0 . 0 ) 
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Data File: /chem/E.i/070505.b/e8438.d 
Report Date: 05-Jul-2005 11:17 

Page 5 

Instrument ID: E. i 
Lab File ID: e843 8.d 
Analysis Type: WATER 
Lab Sample ID: MAINOIO 
Quant Type: ISTD 

STL Denver 

CONTINUING CALIBRATION COMPOUNDS 

Injection Date: 05-JUL-2005 10:42 
I n i t . Calibrat ion Date(s) : 04/19/5 06/23/5 
Init. Calibration Times: 16:47 13:42 
Method File: /chem/E.i/070505.b/E-20ml8260B.m 

) COMPOUND 

) = = e B B = = BB=:.BB = = B . . B B = = = B B = B B . = <,.B = B » 

)M 1 I,2-Dichloroethene (total) 

)M 2 Xylene (total) 

) 3 diciilorodif luoromethane 

) 5 CSiloronethahe 

) 6 Vinyl Chloride 

) 7 Bromomethane 

' 9 Chloroethane 

j 11 Trichlorofluoromethane 

) 12 Ethanol 

) 16 Acrolein 

) 17 1,1-Dichloroethene 

) 19 Acetone 

1 20 lodomethane 

) 23 Acetonitrile 

) 26 Methylene Chloride 

) 27 tert-Butyl alcohol 

) 28 Acrylonitrile 

) 29 trans-l,2-Dichloroethene 

) 32 1,1-Dichloroethane 

) 34 Isopropyl ether 

) 37 2,2-Dichloropropane 

) 38 cis-1,2-Dichloroethene 

) 39 2-Butanone 

) 40 Propionitrile 

) 42 -Methacrylonitrile 

) 43 Bromochloromethane 

) 44 Chloroform 

) 47 1,1,1-Trichloroethane 

) 4 9 1,1-Dichloropropene 

) SO Carbon Tetrachloride 

) 51 Isobutanol 

) S3 Benzene 

) 54 1,2-Dichloroethane 

) 57 n-Butanol 

RRF 

B K C B B B K B B B C O 

0.284 

6.773 

0.444 

o.iei 
0.212 

0.202 

0.127 

0.699 

0.000 

0.008 

0.256 

0.012 

0.517 

0.003 

0.174 

0.005 

0.013 

0.290 

0.462 

0.206 

0.373 

0.533 

0.278 

0.021 

0.005 

0.035 

0.114 

0.524 

0.628 

0.460 

0.590 

0.002 

0.792 

0.199 

0.002 

1 ) MIN 
RFIO ) RRF 

0.253)0.010 

5.794)0.010 

0.407)0.010 

0.172;) 0.100 

0.184)0.020 

0.165)0.010 

0.123)0.010 

0.619)0.010 

0.000)0.000 

0.006)0.001 

0.227)0.020 

0.010)0.001 

0.442)0.010 

0.002)0.000 

0.170)0.010 

0.004)0.001 

0.012)0.001 

0.256)0.010 

0.392)0.100 

0.171)0.010 

0.295)0.010 

0.420)0.010 

0.250)0.010 

0.019)0.010 

0.004)0.001 

0.029)0.010 

0.098)0.010 

0.442)0.020 

0.508)0.010 

0.382)0.010 

0.468)0.010 

0.001)0.000 

0.659)0.010 

0.161)0.010 

0.001)0.000 

1 1 

1 ^D 

] 10.7 

14.4 

1 8.5 

|- 5.5 

13.2 

18.3 

2.5 

11.4 

N/A 

20.7 

H.3 

11.9 

14.5 

N/A 

N/A 

22.1 

9.6 

11.5 

15.3 

16.9 

20.9 

21.1 

9.9 

N/A 

13.6 

17.3 

13.9 

15.6 

19.2 

17.0 

20.6 

21.3 

16.8 

19.2 

22.9 

1 

1 MAX ) 

%D ) 

1B=BBB] 

50.0) 

50.0) 

50.0) 

5?-'Pi 
20.0) 

SO.O) 

50.0) 

50.0) 

N/A ) 

50.0) 

20.0) 

50.0) 

50.0) 

N/A ) 

N/A ] 

so.oj 

50.0) 

50.0) 

50.0) 

50.0) 

SO.O) 

50.0) 

SO.O) 

N/A 1 

50.0) 

50.0) 

50.0) 

20.0) 

50.0) 

50.0) 

50.0) 

SO.O) 

50.0) 

SO.O) 

SO.O) 

33 
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Page 6 

• In s t rumen t ID: E . i 
ftiab F i l e ID: e8438.d 
A n a l y s i s Type: WATER 

Lab Sample ID: MAINOIO 
•Quant Type: ISTD 

STL Denver 

CONTINUING CALIBRATION COMPOUNDS 

Injection Date: 05-JUL-2005 10:42 
Init. Calibration Date(s): 04/19/5 06/23/5 
I n i t . C a l i b r a t i o n Times: 16:47 13:42 
Method File: /chem/E.i/070505.b/E-20ml8260B,m 

) COMPOUND 

1 58 

1 fil 
1 fi2 

1 64 
i fis 
) 68 

) 69 

1 71 

1 72 

1 74 

1 75 

1 76 

) 77 

) 79 

) eo 

) 82 

1 83 

1 84 

1 85 

) 86 

) 88 

) 89 

1 90 
1 91 

1 93 

1 9S 

1 96 
) 97 

) 99 

) 100 

) 101 

1 102 

) 103 

) 104 

) 105 

Trichloroethene 

1,2-Dichloropropane 

Dibromomethane 

1,4-Dioxane 

Bromodichloromethane 

cls-1,3-Dichloropropene 

4-Methyl-2-pentanone 

Toluene 

trans-l,3-Dichloropropene 

1,1,2-Trichloroethane 

Tetrachloroethene 

1,3-Dichloropropane 

2-Hexanone 

Dibromochloromethane 

1,2-Dibrcjmoethane 

1-Chlorohexane 

Chlorobenzene 

1,1,1,2-Tetrachloroethane 

Ethylbenzene 

m and p-Xylene 

o-Xylene 

Styrene 

Bromoform 

Isopropyl benzene 

Cycl phexiuione 

1,1,2,2-Tetrachloroethane 

Bromobenzene 

1,2,3-Trichloropropane 

n-Propylbenzene 

2-Chlorotoluene 

1,3,5-Trimethylbenzene 

4 - ca»lorotoluene 

tert-Butylbenzene 

1,2,4-Trimethylbenzene 

sec-Butylbenzene 

RRF 

0 . 3 5 1 

0 . 2 3 3 

0 . 1 4 2 

0 . 0 0 1 

0 . 4 1 5 

1 . S 9 8 

0 . 3 5 4 

4 . 7 0 9 

1 . 1 7 7 

0 . 7 1 0 

1 . 7 6 1 

1 . 0 8 2 

0 . 2 3 1 

1 . 3 0 5 

0 . 9 1 5 

2 . 4 4 1 

3 . 2 1 0 

1 . 4 2 9 

1 . 7 2 9 

2 . 3 4 8 

2 . 0 7 7 

3 . 2 8 8 

0 . 8 2 1 

6 . 9 6 3 

0 . 0 1 2 

0 . 7 6 0 

0 . 8 8 8 

0 . 1 2 3 

0 . 9 1 4 

0 . 7 1 4 

3 . 0 6 8 

0 . 7 7 2 

3 . 1 8 2 

2 . 6 6 7 

0 . 7 6 1 

RFIO 

0 . 3 0 4 

0 . 2 0 1 

0 . 1 2 0 

0 . 0 0 1 

0 . 3 4 8 

1 . 3 3 8 

0 . 2 8 2 

4 . 0 9 4 

0 . 9 6 5 

0 . 6 0 5 

1 . 5 5 1 

0 . 9 2 1 

0 . 1 6 9 

1 . 1 1 0 

0 . 7 6 1 

2 . 1 1 8 

2 . 7 9 4 

1 . 2 1 7 

1 . 5 1 1 

2 . 0 2 7 

1 . 7 4 0 

2 . 8 5 4 

0 . 7 0 S 

5 . 8 4 8 

0 . 0 0 9 

0 . 6 1 8 

0 . 7 3 6 

0 . 1 0 5 

0 . 7 6 0 

0 . 6 1 4 

2 . 4 3 4 

0 . 6 3 1 

2 . 6 1 6 

2 . 1 8 0 

0 . 6 3 6 

) MIN 

j RRF 

)====< 
)0.010 

)0.020 

j.q.oio 

) 0.000 

jo.010 

)0.010 

jb.oio 

)0.020 

JO.OID 

jo.oio 

jo.oio 

)0.010 

)0.010 

)0.010 

)0.010 

)0.010 

)0.300 

)0.010 

jo.oio 

jo.oio 

)0.010 

jo.oio 

)0.101 

jo.oio 

) 0.001-

)0.300 

jo.oio 

)0.010 

jo.010 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

%D 

S S B K B S 

13 

13 

15 

13 

16 

16 

20 

13 

18 

14 

11 

14 

26 

14 

16 

13 

13 

14 

12 

13 

16 

13 

14 

16 

•25 

18 

17 

14 

16 

14 

20 

18 

17 

18 

16 

4 

8 

7 

6 

1 

3 

3 

1 

0 

7 

9 

9 

8 

9 

8 

2 

0 

8 

6 

7 

2 

2 

1 

0 

6 

7 

1 

0 

9 

0 

7 

2 

8 

3 

5 

_ 

MAX j 

%D j 
E B S B B 

50.0) 

20.0) 

so.oj 

50.0) 

50.0) 

50.0) 

so.oj 

20.0) 

50.0) 

50.0) 

50.0) 

50.0) 

50.0) 

50.0) 

50.0) 

SO.O) 

50.;-!! 

SO.JJ 

20.Oj 

50. C) 

50.0) 

50.0) 

SO.O) 

50.0) 

50.0 j 

so.oj 

so.oj 

•SO.O) 

50.0) 

50.0) 

50.0] 

50.0) 

50.0) 

50.0) 

50.0) 

34 
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Page 7 

Instruraent ID: E.i 
Lab File ID: e8438.d 
Analysis Type: WATER 
Lab Sample ID: MAINOIO 
Quant Type: ISTD 

STL Denver 

CONTINUING CALIBRATION COMPOUNDS 

Injection Date: 05-JUL-2005 10:42 
Init. Calibration Date(s): 04/19/5 06/23/5 
Init. Calibration Times: 16:47 13:42 
Method File: /chem/E.i/070505.b/E-20ml8260B.m 

COMPOUND 

106 m-Dichlorobenzene 

107 4-lBopropyltoiuene 

109 p-dichlorobenzene 

111 n-Butylbenzene 

112 o-Dichlorobenzene 

113 l,2-Dibromo-3-chloropropane 

114. 1,2,4-Trichlorobenzene 

115 Hexachlorobutadiene 

116 Napthalene 

117 1,2,3-Trichlorobenzene 

RRF 

1.438 

3 .543 

1.614 

3 .333 

1.18S 

0 . 0 9 5 

0 . 9 2 8 

I . O I S 

0 . 6 1 3 

0 . 6 8 4 

RFIO 

1 .207 

2 . 8 9 6 

1.359 

2 . 6 7 1 

0 . 9 6 2 

0 . 0 7 9 

0 . 7 9 4 

0 . 7 9 1 

0 . 5 5 0 

0 . 5 8 7 

) MIN 

) RRF 

)===== 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

jo DIO 

jo.oio 

jo.oio 

1 

tD 
B S S B 

16 

18 

15 

19 

18 

16 

14 

22 

10 
14 

=tt 

0 

3 

8 
8 

8 

8 

s 

0 

2 
2 

MAX j 

%D j 

= B B = = j 

so.oj 

so.oj 

50.0) 

50.0) 

so.oj 

so.oj 

so.oj 

so.oj 

50.0) 

50. oj 

1 
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I 
Data F i l e : /chem/E. i /070505.b /e8439.d 

leport Date: 07/05/2005 
Page 

I. [nstrument ID: E . i 
Lab File ID: e8439.d 

• a n a l y s i s Type: WATER 

CONTINUING CALIBRATION COMPOUNDS 
PERCENT DRIFT REPORT 

Injection Date: 05-JUL-2005 11:07 
Lab Sample ID: SUPPOIO 
Method File: /chem/E.i/070505.b/E-20ml8260B.m 

j COMPOUND 

) 121 

j 110 

j 87 

) 77 

j 117 

) 116 

1 65 

1 11.8 

1 10 

1 67 
j 122 

1 S3 

1 54 

1 24 

) 123 

j 78 

j 56 

j 114 

j 89 

j 303 

) 124 

i 125 

j 119 

1 73 
1 82 
j 35 

j 301 

j 41 

j 127 

j 120 

] 302 

) 60 

1 126 

= a B B . = = = B B = = B a = ^ B . = a B = = ^ « = = B = B a 

Dichlorotet raflouroethane 

Ethylene Oxide 

Dichlorofluoromethane 

Ethyl Ether 

1,2-dichloro-l,1,2-trifluorbe 

2,2-dichoro-1,1,1-trifluoroet 

Trichlorotrifluoroethane 

2rPropanol 

Carbon Disulfide 

Allyl Chloride 

Itethyl acetate 

Methyl t-butyl ether 

Hexane 

Vinyl acetate 

ETBE 

Ethyl Acetate 

Tetrahydrofuran 

Clyclohexane 

Dibromofluoromethane 

l,2-Dichloroethane-d4 

TAME 

Methyl cyclohexane 

2-Pentanone 

Methyl Methacrylate 

2-nitropropane 

2-chloroethyl vinyl ether 

Toluene-d8 

Ethyl methacrylate 

Tetrahydrothiophene 

cis-1,4-Dichloro-2-Butene 

Bromofluorobenzene 

t-1,4-Dichloro-2-butene 

1,2,3-Trimethylbenzene 

EXPECTED 

CONC. 

= = = B'B = = B B = . B . 

10.0000 

1250.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

200.0000 

10.0000 

10.0000 

50.0000 

10.0000 

10.0000 

20.0000 

50.0000 

20.0000 

20.0000 

10.0000 

10.0000 

10.0000 

50.0000 

10.0000 

40.0000 

20.0000 

10.0000 

10.0000 

10.0000 

20.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

MEASURED 

CONC. 

7.8493 

1150.7156 

9.8271 

9.3296 

10.0027 

9.9064 

10.1029 

189.0338 

9.4687 

9.9147 

46.9107 

9.2830 

9.9644 

19.0673 

46.8604 

17.3600 

20.2265 

10.5952 

7.4404 

8.8704 

46.5271 

10.0032 

36.4480 

17.9964 

7.7880 

8.3725 

9.2320 

18.9987 

7.6899 

9.5210 

9.6642 

8.5037 

10.0894 

%D 

21.5 

7.9 

1.7 

6.7 

0.0 

0.9 

I.C 

5.5 

5.3 

0.9 

6.2 

7.2 

0.4 

4.7 

6.3 

13.2 

1.1 

6.0 

25.6 

ll.J 

6.9 

0.0 

8.9 

10.0 

22.1 

16.3 

7.7 

5.0 

23.1 

4.8 

3.4 

15.0 

0.9 

MAX 

%D 

SO.O 

50.0 

50.0 

50.0 

' 50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

SO.O 

50.0 

50.0 

50.0 
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Data File: /chem/E.i/070505.b/e8439.d 
Report Date: 05-Jul-2005 12:40 

STL Denver 

CONTINUING CALIBRATION COMPOUNDS 

Page 4 

Instrument ID: E.i 
Lab Fi le ID: e8439.d 
Analysis Type: WATER 
Lab Sample ID: SUPPOIO 
Quant Type: ISTD 

Injection Date: 05-JUL-2005 11:07 
I n i t . Cal ibrat ion Date(s) : 04/19/5 06/23/5 
I n i t . Calibrat ion Times: 16:47 13:42 
Method F i l e : /chera/E.i/070505.b/E-20ml8260B.m 

1 COMPOUND 

JBBBBB 

)5 46 

)5 52 

15 70 

1$ 94 

j 4 

1 8 

1 10 

1 13 

1 14 

1 15 

1 18 

1 21 

1 22 

1 24 

1 25 

1 30 

1 31 

1 33 

1 36 

1 41 

1 45 

1 48 

1 55 

) 59 

1 60 

j 63 

1 66 

j 67 

j 73 

1 78 

1 92 

) 98 

) 110 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-d8 

Bromofluorobenzene 

Dichlorotetraflouroethane 

Ethylene Oxide 

Dichlorofluoromethane 

Ethyl Ether 

1,2-dichloro-1,1,2-tri fluor 

2,2-dlchoro-l,1,1-trifluoro 

Trichlorotrifluoroethane 

Carbon Disulfide 

2-Propanol 

Allyl Chloride 

Methyl acetate 

Methyl t-butyl ether 

Hexane 

Vinyl acetate 

ETBE 

Ethyl Acetate 

Tetrahydrofuran 

Cyclohexane 

TAME 

Methyl cyclohexane 

2-Pentanone 

Methyl Methacrylate 

2-nitropropane 

2-chloroethyl vinyl ether 

Ethyl methacrylate 

Tetrahydrothiophene 

cis-1,4-Dichloro-2-Butene 

t-l,4-Dichloro-2-butene 

1,2,3-Trimethylbenzene 

RRF F 

s= = E s a 

0.425 

0.179 

4.297 

2.252 

0.530 

0.002 

0.509 

0.0B6 

0.360 

0.580 

0.393 

0.661 

0.002 

0.266 

0.034 

0.316 

1.760 

0.184 

0.56S 

0.060 

0.014 

0.418 

0.396 

0.496 

0.039 

0.070 

0.086 

0.199 

0.647 

0.210 

0.032 

0.083 

0.856 

1 

RFIO 

0.317 

0.159 

3.967 

2.176 

0.416 

0.002 

0.501 

0.080 

0.360 

0. 575 

0.397 

0.626 

0.002 

0.264 

0.032 

0.293 

1.754 

0.175 

0.529 

0.052 

0.014 

0.443 

0.369 

0.496 

0.036 

0.063 

0.067 

0.128 

0.615 

0.161 

0.031] 

0.071] 

0.864] 

1 

) MIN 

) RRF 

) C = B B = 

rjo.oio 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

jo.001 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

jo.001 

jo.oio 

jo.001 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

jo.003 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

1 .1 

%D . 

====== 
25.6 

11.3 

7,7-

3.4 

21.5 

7.9 

1.7 

6.7 

0.0 

0.9 

-1.0 

5.3 

5.5 

0.9 

6.2 

7.2 

0.4 

4.7 

6.3 

13.2 

-1.1 

-6.0 

6.9 

0.0 

8.9 

10.0 

22.1 

N/A 

5.0 

23.1 

4.8 

N/A ) 

-0.9 

.1 

MAX j 

%D ) 

====») 
50.0) 

50.0) 

SO. 0) 

50.0) 

50.0) 

50.0) 

50.0) 

50.0) 

so.oj 

50.0) 

so.oj 

so.oj 

so.oj 

50.0) 

50.0) 

SO.O) 

50.0) 

50.0) 

50.0) 

50.0) 

50.0) 

so.oj 

so.oj 

so.oj 

so.oj 

so.oj 

so.oj 

N/A ! 

so.oj 

so.oj 

so.oj 

N/A j 

so.oj 

i 
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Data F i l e : /chem/E. i /062305.b /e8236a .d 
e p o r t Date: 06/23/2005 

Page 

INITIAL CALIBRATION VERIFICATION 

I n s t r u m e n t ID: E . i 
t a b F i l e ID: e8236a.d 
Ana lys i s Type: WATER 

I n j e c t i o n Date: 23-JUN-2005 15:09 
Lab Sample ID: ICVd30 

Method F i l e : /chem/E.i/062305.b/E-20ml8260B.m 

j COMPOUND 

| a a a a B B = = B a = B B = == = B B B = = B = B B = = = = a B B = = B 

) 85 l,2rDlchloroethene (total) 

j 83 Xylene (total) 

j 64 dichlorodifluoromethane 

j 1 Cliloromethane 

j 4 vinyl Chloride 

j 2 Bromomethane 

j 5 chloroethane 

j 11 Trichlorofluoromethane 

j 12 1,1-Dichloroethene 

) 7 Acetone 

j 6 Methylene Chloride 

1 0 trans-1,2-Dichloroethene 

) 15 1,1-Dichloroethane 

j 93 2,2-Dichloropropane 

j 0 cis-l,2-Dichloroethene 

) 20 2-Butanone 

j 13 Bromochlorometheme 

j 17 Chloroform 

j 22 1,1,1-Trichloroethane 

) 94 1,1-Dichloropropene 

) 30 Benzene 

j 16 1,2-Dichloroethane 

j 90 Fluorobenzene 

j 2 9 Trichloroethene 

) 26 1,2-Dichloropropane 

)' 34 -Dibromomethane 

j 25 Bromodichloromethane 

j 28 cis-1,3-Dichloropropene 

) 38 4-Methyl-2-pentanone 

j 45 Toluene 

j 31 trans-1,3-Dichloropropene 

1 32 1,1,2-Trichloroethane 

j 42 Tetrachloroethene 

) 109 1,3-Dichloropropane 

j 43 2-Hexanone 

j 36 Dibromochloromethane 

) 58 1,2-Dibromoethane 

j 92 1-Chlorohexane 

EXPECTED 

CONC. 

60.0000 

90.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

60.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

60.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

10.0000 

30.0000 

30.0000 

30.0000. 

30.0000 

30.0000 

60.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

60.0000 

30.0000 

30.0000 

30.0000 

MEASURED 

CONC. 

C S S B S S B S c e B S 

60.8365 

91.3255 

33.6771 

29.1727 

30.1082 

30.06.66 

29.9885 

31.1276 

31.5960 

64.4583 

33.4969 

31.4527 

29.2614 

27.1363 

29.3838 

63.0100 

30.2184 

30.9979 

30.1991 

30.2870 

29.2959 

30.0427 

31.2290 

10.0000 

30.4880 

28.1933 

29.8901 

30.5881 

31.6591 

59.5910 

31.2871 

32.1913 

31.7278 

31.8702 

30.7580 

59.3250 

30.7553 

31.8007 

29.9815 

%D 

1.4 

i.S 
12.3 

2.8 

0.4 

0.2 

0.0 

3.8 

5.3 

7.4 

11.7 

4.8 

2.5 

9.5 

2.1 

5.0 

0.7 

3.3 

0.7 

1.0 

2.3 

0.1 

4.1 

0.0 

1.6 

& *-° 
0.4 

2.0 

5.5 

0.7 

4.3 

7.3 

5.8 

6.2 

2.5 

1.1 

2.5 

6.0 

0.1 

MAX 

*D 

25.0 

25.0 

2S.0 

25.0 

. 2S.0 

25.0 

25.0 

25.0 

25'. 0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

2S;0 

25.0 

25.0 

25.0 

25.0 

25.0 
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Data F i l e : /chem/E. i /062305.b/e8236a.d 
Report Date : 06/23/2005 

Page 

INITIAL CALIBRATION VERIFICATION 

Ins t rumen t ID: E . i 
Lab F i l e ID: e8236a,d 
A n a l y s i s Type: WATER 

I n j e c t i o n Date: 23-JUN-2005 15:09 
Lab Sample ID: ICV030 

Method F i l e : /chem/E.i/062305.b/E-20ml8260B.m 

) COMPOUND 

| C B B B C a a B C « a B R = B B B B = a B B = S a B B = = = B B = B B a = 

j 39 C^lorobenzene-dS 

) 46 Chlorobenzene 

j 47 Ethylbenzene 

j 74 1,1,1,2-Tetrachloroethane 

) 0 m and p-Xylene 

j 0 o-Xylene 

) 49 Styrene 

) 37 Bromoform 

) 79 Isopropyl benzene 

1 95 Bromobenzene 

1 40 1,1,2,2-Tetrachloroethane 

j 96 n-Propylbenzene 

1 50 1,2,3-Trichloropropane 

j 97 2-cailorotoluene 

) 98 1,3,5-Trimethylbenzene 

) 99 4-Chlorotoluene 

j 100 tert-Butylbenzene 

) 101 1,2,4-Trimethylbenzene 

j 102 sec-Butylbenzene 

1 103 4-Isopropyltoluene 

j 61 m-Dichlorobenzene 

1 91 l,4-Dichlorobenzene-d4 

j 62 p-dichlorobenzene 

1 104 n-Butylbenzene 

j 63 o-Dichlorobenzene 

) 75 1,2-Dibromo-3-chloropropane 

j 105 1,2,4-Trichlorobenzene 

) 106 Hexachlorobutadiene 

1 .107 Napthalene 

) 108 1,2,3-Trichlorobenzene 

EXPECTED 

CX)NC. 

B = . = = = = = = = = = 

10.0000 

30.0000 

30.0000 

30.0000 

60.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

10.0000 

30.0000 

30.0000 

30.0000 

% 30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

MEASURED 

CONC. 

10.0000 

32.8473 

31.1422 

30.5621 

60.9427 

30.3828 

31.0S86 

31.3237 

28.8203 

30.8998 

30.8464 

30.7508 

31.8337 

30.8525 

30.4683 

31.5976 

30.4885 

31.0845 

32.1733 

29.6761 

31.9820 

10.0000 

30.2887 

30.9476 

30.2357 

30.8341 

31.2448 

30.3000 

29.8471 

32.1902 

VD 

8 = = B = B 

0.0 

9.5 

3.8 

1.9 

1.6 

1-3 

3.5 

4.4 

3.9 

3.0 

2.8 

2.5 

6.1 

2.8 

1.6 

5.3 

1.6 

3.6 

7.2 

1.1 

6.6 

0.0 

1.0 

3.2 

0.8 

2.8 

4.1 

1.0 

0.5 

7.3 

MAX 

*D 

====== 
25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.C 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 
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FORM 8 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: STL-DENVER Contract: 

Lab Code: Case No.: 5187161 SAS No.: 8260B SDG No.: D5F250124 

Lab File ID (Standard): E8232 Date Analyzed: 06/23/05 

Instrument ID: E Time Analyzed: 1251 

GC Column: DB624 ID: 0.53 (mm) Heated Purge: (Y/N) N 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

12 HOUR STD 
UPPER LIMIT 
LOWER LIUIIT 

= = = = = = = = 5 1 = : = = 

CLIENT 
SAMPLE NO. 

ICV03 0 

• 

ISl(CBZ) 
AREA # 

172313 
344626 
86.156 

========== 

178875 

RT # 

12,76 
13.26 
12;. 26: . 

12.74 

IS2 
AREA # 

821312 
1642624 
410656 

880625 

RT # 

8.30 
8.80 
7.80 

======= 
8.30 

IS3(DCB) 
AREA # 

========== = 
306275 
612550 
15,3138 

317593 

RT # 
======= 
15-75 
16.25 
15.25 

15.75 

• 

ISl (CB2) 
IS2 
IS3 (DCB) 

= .Chlorobenzene-d5 
= Fluorobenzene 
= 1,4-Dichlorobenzene-d4 

AREA UPPER LIMIT = +100% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = -»• 0.50 minutes of internal standard RT 
RT LOWER LIMIT = - 0.50 minutes of internal standard RT 

# Column used to flag values outside QC limits with an asterisk, 
* Values outside of QC limits. 

page i of l 
FORM VIII VOA 
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FORM 8 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: STL-DENVER Contract: 

Lab Code: Case No.: 5187161 SAS No.: 8260B SDG No.: D5F250124 

Lab File ID (Standard): E8439 Date Analyzed: 07/05/05 

Instrument ID: E Time Analyzed: 1107 

GC Column: DB624 ID: 0.53 (mm) Heated Purge: (Y/N) N 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

CLIENT 
SAMPLE NO. 

LCS 
LCSD 
PBLK 
BH-D-1112 
BH-C-1112 

ISl(CBZ) 
AREA # 

198777 
397554 
99388 

192280 
197266 
196731 
186836 
192054 

RT # 

12.71 
13.21 
12.21 

12.72 
12.74 
12.74 
12 . 74 
12.74 

IS2 
AREA # 

879129 
1758258 
439564 

833515 
862960 
824985 
810685 
826983 

RT # 

8.25 
8.75 
7.75 

8.28 
8.28 
8.30 
8.30 
8.30 

• 

IS3(DCB) 
AREA # 

336503 
673006 
168252 

342197 
339567 
333673 
316333 
324323 

Rt # 

15.72 
16.22 
15.22 

15.74 
15.74 
15.75 
15.74 
15.74 

151 (CBZ) = Chlorobenzene-d5 
152 = Fluorobenzene 
153 (DCB) = l,4-Dichlorobenzene-d4 

AREA UPPER LIMIT = -i-100% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = -h 0.50 minutes of internal standard RT 
RT LOWER LIMIT = - 0.50 minutes of internal standard RT 

# Column used to flag values outside QC limits with an asterisk, 
* Values outside of QC limits. 

page l of l 
FORM VIII VOA 
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VolatUe GC/MS 
CLP-Like Forms 

Lot ID: D5F250124 

Client: Ashland Chemical Companv 

Method: SW846 8260B 

Associated Samples: 001. 003. 007. 008. 008MS. 008MSD 

Batch: 5186179 

42 



f i iWHri t i f l i STL 
Ashland Cheinical Company 

Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

Dilution Factor: 

STL DENVER 

D5F250124 

WATER 

N/A 

Drv 

8260B 

ug/L 

5186179 

20 mL 

I 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

TB-062405 

DSF250124-001 

HED621AA 

06/24/05 00:00 

06/25/05 08:30 

07/01/05 07:49 

07/01/05 10:34 

R2 

CAS No. 

[127-18-4 

Analyte 

Tetrachloroethene 

Conc. 

**0.20 

MDL 

** 0.20 

RL 

" 1 . 0 

Q 

• • ^ 

CAS No. 

17060-07-0 

2037-26-5 

1868-53-7 

460-00-4 

Surrogate 

1,2-Dichloroethane-d4 

Toluene-d8 

Dibromofluoromethane 

4-Bromofluorobenzene 

%Rec 

88 

100 

93 

89 

Lower Limit 

62 

77 

73 

78 

Upper Liniit 

128 

117 

118 

118 

Q 

U Result is less than the method detection limit (MDL). 

Form I Analysis Data Sheet Equivalent 
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DBEOa STL 
Ashland Chenucal Company 

Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Uiilt: 

QC Batch ID: 

Sample Aliquot: 

Dilution.Factor: 

STL DENVER 

D5F250124 

WATER 

N/A 

Drv 

8260B 

ug/L 

5186179 

20 mL 

1 

U Result is less than the method detection limit (MDL). 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

' Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

FB-062405 

D5F250124-003 

HED661AA 

06/24/05 09:30 

06/25/05 08:30 

07/01/05 07:49 

07/01/05 10:54 

R2 

Form 1 Analysis Data Sheet Equivalent 

CAS No. 

127-18-4 

Analyte 

Tetrachloroethene 

Conc. 

•» 0.20 

MDL 

*• 0.20 

RL 

••1.0 

Q 

u 

CAS No. 

17060-07-0 

2037-26-5 

1868-53-7 

460-00-4 

Surrogate 

1,2-Dichloroethane-d4 

Toluene-d8 

Dibromofluoromethane 

4-BromofIuorobenzene 

%Rec 

90 

94 

90 

93 

Lower Limit 

62 

77 

73 

78 

Upper Limit 

128 

117 

118 

118 

Q 
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Ashland Chenucal Company 

Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

Dilution Factor: 

STL DENVER 

D5F250124 

WATER 

N/A 

Dr/ 

8260B 

ug/L 

51?6179 

20 mL 

1 

Client Sampie ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

BH-9E-1216 

D5F250124-007 

HED7C1AA 

06/24/05 08:00 

06/25/05 08:30 

07/01/05 07:49 

07/01/05 11:13 

R2 

CAS No. 

127-18-4 

Analyte 

Tetrachloroethene 

Conc 

•»0.20 

MDL 

• • 0.20 

RL 

**1.0 

Q 

u 

CAS No. 

17060-07-0 

2037-26-5 

1868-53-7 

460-00-4 

Surrogate 

1,2-Dichloroethane-d4 

Toluene-d8 

Dibromofluoromethane 

4-BromofIuorobenzene 

% Rec 

88 

94 

100 

92 

Lower Limit 

62 

77 

73 

78 

Upper Limit 

128 

117 

118 

118 

Q 

U Result is less than the method detection limit (MDL). 

Form 1 Analysis Daia Skeet Equivalent 45 



M M H I M STL 
Ashland Chenucal Company 

Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

Dilution-Factor: 

STL DENVER 

D5F250124 

WATER 

N/A 

Drv 

8260B 

ug/L 

5186179 

20 mL 

1 

U Result is less than the method detection limit (MDL). 

J Estimated result. Result is less than RL. 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

BH-E-1216 

D5F250124-008 

HED7E1AA 

06/24/05 11:00 

06/25/05 08:30 

07/01/05 07:49 

07/01/05 11:33 

R2 

Form 1 Analysis Data Sheet Equivalent 

CAS No. 

127-18-4 

Analyte 

Tetrachloroethene 

Conc. 

•* 0.20 

MDL 

** 0.20 

RL 

**1.0 

Q 

u 

CAS No. 

17060-07-0 

2037-26-5 

1868-53-7 

460-00-4 

Surrogate 

. 1,2-Dichloroethane-d4 

Toluene-d8 

Dibromofluoromethane 

4-Bromofluorobenzene 

% Rec 

88 

105 

96 

100 

Lower Limit 

62 

77 

73 

78 

Upper Limit 

128 

117 

118 

118 

Q 
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SWS46 8260B SURROGATE RECOVERY 

Lab Name: Sevem Trent Laboratories, Inc. Client: Ashland Chemical Company 

Lab Code: STLDEN SDG NO: 

Lot #: D5F250124 

Extraction: XXA4BQK01 

1 CLIENT ID. 

OilBH-D-1112 
021BH-C-1112 
0 31METHOD BLK. HEX3 MIAA 
041LCS HEX3M1AC 
051LCSD HEX3M1AD 

SRGOl 

======= 
108 
102 
98 
119 
109 

SRG02 

102 
93 
90 
112 
101 

SRG03 

98 
92 
85 
106 
104 

SRG04 

110 
109 
92 
117 
111 

TOT 0 U T | 

= = = = = = = 1 
00 1 
00 . 1 
00 1 
00 1 
00 1 

SURROGATES 
SRGOl 
SRG02 
SRG03 
SRG04 

Dibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene 

QC LIMITS 
( 71-126) 
( 61-129) 
( 68-128) 
{ 80-128) 

# Column to be used to flag recovery values 
* Values outside of required QC Limits 
D System monitoring Compound diluted out 

FORM II 
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I 
mm . SW846 8260B SURROGATE RECOVERY 

LieOj Name: Severn Trent Laboratories, Inc. Client: Ashland Chemical Company 

Code: STLDEN SDG No: 

Lot #: D5F250124 

lExtraction: XXA4DQK01 

I 

I 
I 
o: 

t 
01 

\l 
04 

07 

£ 

1 CLIENT ID. SRGOl SRG02 SRG03 SRG04 TOT OUT| 

1BH-B-0102 1 104 1 118 | 97 | 89 | 00 | 
iBH-B-OSOe -. . . j ̂ g j ^^^ j gg.. 1 93. 1 00 | 
lBH-A-0102 1 101 1 112 1 95 | 86 | 00 | 
1BH-A-0506 1 100 | 119 | 89 | 86 | 00 | 
tBH-9A-0506 | 104 | 119 | 97 | 93 | 00 | 
|AC-BH002-0465 1 95 j iOS' | 95 j 95 | 00 | 

IAC-BH002-6708 1 99 | 106 | 96 | 96 |. 00 | 
IMETHOD BLK. HEP4F1AA | 104 | 111 | 102 | 88 | 00 | 
|LCS HEP4FiAC | 99 | 107 | 100 | 91 | 00 | 
ILCSD HEP4F1AD | 100 | i03 | 97 | 86 | 00 | 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SURROGATES 
SRGOl = Dibromofluoromethane 
SRG02 = 1,2-Dichloroethane-d4 
SRG03 = Toluene-d8 
SRG04 = 4-Bromofluorobenzene 

QC LIMITS 
( 71-126) 
( 61-129) 
( 68-128) 
( 80-128) 

# Column to be used to flag recovery values 
• Values outside of recjuired QC Limits 
D System monitoring Compound diluted out 

FORM II 
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SW84 6 8260B SURROGATE RECOVERY 

Lab Name: Severn Trent Laboratories, Inc. Client: Ashland Chemical Company 

Lab Code: STLDEN SDG No: 

Lot #: D5F250124 

Extraction: XXI25QK01 

01 
02 
03 
04 
05 
06 
07 
08 

1 CLIENT ID. SRGOl SRG02 SRG03 SRG04 TOT OUT( 

lTB-062405 | 93 | 88 | 100 | 89 | 00 | 
1FB-062405 I 90 | 90 | 94 | 93 | 00 | 
IBH-9E-1216 1 100 |. 88 | 94 | 92 | .00 1 
1BH-E-1216 1 96 1 88 1 105 | 100 j 00 | 
IMETHOD BLK. HEV4K1AA 1 100 | 90 | 103 | 92 | 00 | 
ILCS HEV4K1AC I 100 | 97 | 111 | 102 | 00 | 
-)BH-E-.121'6. D I 92 | 85 , .h..lOO, U.96.. .j.OO .| 
1 BH-E-1216 S 1 93 .1 89~ '. |' 105 7| 96 | 00. | 

SURROGATES 
SRGOl = Dibromofluoromethane 
SRG02 = l,2-Dichloroethane-d4 
SRG03 = Toluene-d8 
SRG04 = 4-Bromofluorobenzene 

QC LIMITS^ 
( 73-118) 
( 62-128) 
{ 77-117) 
( 78-118) 

# Coluimi tb be used to flag recovery values 
* Values outside of reguired QC Limits 
D System monitoring Compound diluted out 

FORM II 
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Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

DilutionFactor: 

STL DENVER 

D5F250124 

WATER 

N/A 

Wet 

8260B 

ug/L 

5186179 

20 mL 

1 

iiiii'tigi'jMi STL 
Ashland Chemical Companv 

Analysis Data Sheet 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

D5G050000-179C 

HEV4K1AC 

07/01/05 07:49 

07/01/05 09:35 

R2 

Analyte 

Benzene 

Toluene ' 

Trichloroethene 

Chlorobenzene 

1,1-Dichloroethene 

True 

10.0 

10:0 

io.o 

10.0 

10.0 

Found 

9.24 

9.7i 

10.4 

9.94 

9.70 

%Rec 

92 

97 

104 

99 

97 

Q Limits 

75 - 120 

78-118 

79-122 

78-118 

66-132 

CAS No. 

17060-07-0 

2037-26-5 

1868-53-7 

460-00-4 

Surrpg ate 

1,2-Dichloroethane-d4 

Toluene-d8 

Dibromofluoromethane 

4-Bromofluorobenzene 

V.Rec 

97 

111 

100 

102 

Lower Limit 

62 

77 

73 

78 

Upper Limit 

128 

117 

118 

118 

Q 

U Result is less tfian the method detection limit (MDL). 

Form 3 LCS Analysis Data Sheet Equivalent 
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BBItBgi STL 
Ashland Chenucal Company 

Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

MS Sample Aliquot: 

MS Oilution Factor: 

STL DENVER 

D5F250124 

WATER 

N/A 

Drv 

8260B 

up/L 

5186179 

20 mL 

1 

Client Sample ID: 

MS Lab Sampie ID: 

MS Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

BH-E-1216 

D5F250124-008S 

HED7E1AC 

06/24/05 11:00 

06/25/05 08:30 

07/01/05 07:49 

07/01/05 11:53 

E2 

Anaiyte 

1,1-Dichloroethene 

Benzene 

Chlorobenzene 

Toluene 

Trichloroethene 

Spike 
Amount 

10.0 

10.0 

10.0 

10.0 

10.0 

Sample 
Result 

**0.14 

0.33 

**0.17 

**0.17 

**0.16 

C 

u 
J 

u 
u 
u 

MS 
Result _ 

8.82 

9.49 

9.70 

9.86 

9.76 

C 
% 
Rec 

88 

92 

97 

99 

98 

Q 
QC 

Limit 

66-132 

75-120 

78-118 

78-118 

79-122 

CAS No. 

17060-07-0 

460-00-4 

1868-53-7 

2037-26-5 

Surrogate 

1,2-Dichloroethane-d4 

4-Bromofluorobenzene 

Dibromofluoromethane 

Toluene-d8 

%Rec 

89 

96 

93 

105 

Lower Limit 

62 

78 

73 

77 

Upper Limit 

128 

118 

118 

117 

Q 

U Result is less than the method detection limit (MDL). 
J Estimated result. Result is less than RL. 

Form 3 MS Analysis Data Sheet Equivalent 51 



I 
I 
I 
I 
I 
I 

BliWitWiai STL 
Ashland Chemical Company 

Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

MSD Sample Aliquot: 

MSD Dilution Factor: 

STL DENVER 

D5F250124 

WATER 

N/A 

Dry 

8260B 

ug/L 

5I86I79 

20mL 

1 

Client Sample ID: 

MSD Lab Sample ID: 

MSD Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

BH-E-1216 

D5F250124-008D 

HED7E1AD 

06/24/05 11:00 

06/25/05 08:30 

07/01/05 07:49 

07/01/05 11:53 

M 

1 
1 
1 

Analyte 

1,1-Dichloroethene 

Benzene 

Chlorobenzene 

Toluene 

Trichloroethene 

Spike 
Amount 

IO.O 

IO.O 

10.0 

10.0 

10.0 

Sample 
Result 

••0.14 

0.33 

**0.17 

••0.17 

••0.16 

C 

U 

J 

u 

U 

u 

MSD 
Result 

9.40 

9.35 

9.95 

9.98 

9.65 

C %Rec 

94 

90 

100 

100 

97 

Q 

' 

RPD 

6.3 

1.5 

2.5 

1-2 

1.1 

Q 
QC Limits 

%.Rec 

66-132 

75-120 

78-118 

78-118 

79-122 

RPD 

26 

21 

20 

22 

23 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CAS No. 

17060-07-0 

460-00-4 

1868-53-7 

2037-26-5 

Surrogate 

1,2-Dichloroethane-d4 

4-Bromofluorobenzene 

Dibromofluoromethane 

Toluene-d8 

% Rec 

89 

96 

93 

105 

Lower Limit 

62 

78 

73 

77 

Upper Limit 

128 

118 

118 

117 

Q 

U Result is less than the method detection limit (MDL). 
J Estimated result. Result is less than RL. 
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B aa STL 
Ashland Chemical Company 

Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

Dilution Factor: 

STL DENVER 

D5F250124 

WATER 

Wet 

8260B 

ug/L 

5186179 

20 mL 

1 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

D5G050000-179B 

HEV4K1AA 

07/01/05 07:49 

07/01/05 10:14 

R2 

CAS No. 

127-18-4 

Analyte 

Tetrachloroethene ' 

Conc. 

0.20 

MDL 

• 0.20 

RL 

1.0 

Q 

u 

CAS No. 

17060-07-0 

2037-26-5 

1868-53-7 

460-00-4 

Surrogate 

1,2-Dich]oroethane-d4 

Toluene-d8 

Dibromofluoromethane 

4-Bromofluorobenzene 

% Rec 

90 

103 

100 

92 

Lower Limit 

62 

77 

73 

78 

Upper Limit 

128 

117 

118 

118 

Q 

U Result is less than the method detection limit (MDL). 

Form 4 Prep Blanic Equivalent 53 



I 
I 
I 

Date Analyzed: 07/01/05 

• Matrix: WATER 

GC Coluinn: HP624 ID: 

BLANK WORKORDER NO. 
SWS46 826OB METHOD BLANK SUMMARY 

Lab Name: Severn Trent Laboratories, inc. 

Lab Code: STLDEN 

Lab File ID: RR2759.D 

I 
I HEV4K1AA 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.32 

Instmment ID: R2 

SDG Number: 

L o t Niomber: D5F250124 

Time TVnalyzed: 10:14 

Date Ext rac ted :07 /01 /05 

Ex t r ac t i on Method: 5030B/8260B 

Level:(low/med) LOW 

THIS^ METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS, LCSD, MS , MSD: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

2b 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

1 SAMPLE LAB DATE TIME | 
1 CLIENT ID. WORK ORDER # FILE ID ANALYZED ANMJYZED j 

|TB-062405 1 HED621AA |RR2760.D j 07/01/05 | 10:34 | 
|FB-062405 | HED661AA (RR2761.D | 07/01/05 | 10:54 | 
|BH-9E-1216 f HED7C1AA |RR2762.D | 07/01/05 | 11:13 | 
|BH-E-1216 1 HED7E1AA ... |RR2763.D | 07/01/05 | 11:33 | 
lBH-E-1216 1 HED7E1AC S |RR2764.b ] 07/01/05 | 11:53 | 
1 BH-E-1216 1 HED7E1AD. D |RR2765.D 1 07/01/05 |. 12:13 | 
1 CHECK SAMPLE | HEV4K1AC C |RR2757.D | 07/01/05 | 09:35 | 

1 i l l l l 

1 1 ....... • |.. ,.| j j 

COMMENTS ; 

I 
I 

FORM IV 
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5A 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: STL-DENVER Contract: 

Lab Code: Case No.: 5186179 SAS No.: 8260B SDG No.: D5F250124 

Lab File ID: RR2688 BFB Injection Date: 06/29/05 

Instrument ID: R2 BFB Injection Time: 213 9 

GC Column: HP624 ID: 0.32 (mm) Heated Purge: (Y/N) N 

m/e 

50 
75 
95 
96 

173 
174 
175 
176 
177 

ION ABUNDANCE CRITERIA 

15.0 - 40.0% of mass 95 
30.0 - 60.0% Of mass 95 
Base Peak, 100% relative abundance 
5.0 - 9.0% of mass 95 
Less than 2-. 0% of mass 174 
50.0. - 100.0% of mass 95 
5.0 - 9.0% of mass 174 
95.0 - 101.0% of mass 174 
5.0 - 9.0% of mass 176 

% RELATIVE 
ABUNDANCE 

25.9 
56.9 

100.0 
7.3 
0.0 

74.9 
5.4 

74.8 
5.9 

T 
T 
( 
( 

0.0)1 

7.3)1 
99.9)1 
7.9)2 

1-Value is % mass 174 2-Value is % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

EPA 
SAMPLE NO. 

SUPP002 
SUPPOOl 
SUPP005 
SUPPOIO 
SUPP030 
SUPP060 
MAINOOl 
MAIN002 
MAIN00.5 
MAINOIO 
MAIN03 0 
MAIN060 
ICV03 0 

LAB 
SAMPLE ID 

SUPP002 
SUPPOOl 
SUPP005 
SUPPOIO 
SUPP03 0 
SUPP060 
MAINOOl 
MAIN002 
MAIN005. 
MAINOIO 
MAIN03 0 
MAIN060 
ICV030 

LAB 
FILE ID 

RR2689 
RR2690 
RR2691 
RR2692 
RR2693 
RR2694 
RR2695 
RR2696 
RR2697 
RR2698 
RR2699 
RR2700 
RR2701 

DATE 
ANALYZED 

06/29/05 
06/29/05 
06/29/05 
06/29/05 
06/29/05 
06/29/05 
06/29/05 
06/30/05 
06/30/05 
06/30/05 
06/-30/05 
06/30/05 
06/30/05 

TIME 
ANALYZED 

2150 
2210 
2229 
2249 
2308 
2328 
2347 
0007 
0026 
0045 
0105 
0124 
0143 

page 1 of 1 
FORM V VOA OLM03.0 
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5A 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: STL-DENVER Contract: 

Lab Code: Case No.: 5186179 SAS No.: 8260B SDG No.: D5F250124 

Lab File ID: RR2752 BFB Injection Date: 07/01/05 

Instrument ID: R2 BFB Injection Time: 0749 

GC Column: HP624 ID: 0.32 (mm) Heated Purge: (Y/N) N 

m/e 

50 
75 
9̂ 5 
96 

173 
174 
175 
176 
177 

ION ABUNDANCE CRITERIA 

15.0 - 40.0% of mass 95 
30.0 - 60.0% of mass 95 

• Base Peak, 100% relative abundance 
5.0 - 9.0% of mass 95 .. ' :' ; 
Less than 2.6% of mass 174 
50.0 - 100.0% of mass 95 
5.0 - 9.0% of mass 174 
95.0 - 101.0% of mass 174 
5.0 - 9.0% of mass 176 

1-Value is % mass 174 2-Value is % mass 

% RELATIVE 
ABUNDANCE 

30.1 
58.9 

100.0 
7.5 
0.0 

70.4 
5.2 

69.4 
5.1 

176 

( 

T 
( 
( 

0.0)1 

7.3)1 
98.6)1 
7.4)2 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

EPA 
SAMPLE NO. 

SUPPOIO 
MAINOIO 
LCS 
VBLK 
TB-062405 
FB-062405 
BH^9E-1216 
BH-E-12i6 
BH-E-1216 
BH-E-1216 

. 

LAB 
SAMPLE ID 

SUPPOIO 
MAINOIO 
LCS 
VBLK 
HED621AA 
HED661AA 
HED7G1AA 
HEb7ElAA 
HED7E1AC 
HED7E1AD 

LAB 
FILE ID 

RR2754 
RR2755 
RR2757 
RR2759 
RR2760 
RR2761 
RR2762 
RR2763 
RR2764 
RR2765 

DATE 
ANALYZED 

07/01/05 
07/01/05 
07/01/05 
07/01/05 
07/01/05 
07/01/05 

. 07/01/05 
0'7/0l/05 
07/01/05 
07/01/05 

TIME 
ANALYZED 

0836 
0856 
0935 
1014 
1034 
1054 
1113 
1133 
1153 
1213 

page 1 of 1 
FORM V VOA OLM03 . 0 

56 



Report Date: 05-Jul-2005 09:53 

Method 
Start Cal Date 
End Cal Date 

Calibration History 

/chem/R2.i/070105.b/R2-20ml-h2o.m 
29-JUN-20b5 21:50 
30-JUN-2005 01:24 

Initial Calibration 

• + 
I 

• + 

I 

- + 
I 
= + 

- + 

- + 

I 

- + 

- + 

I 
= • * • 

--I-

- + 

I 
= + 

--H 

I 

Injection Date Sublist Calibration File 

Cal Level; Cal Amount: 1.00000 

29-JDN-2005 23:47 
29-JUN-2005 22:10 

1-main 
2-supp 

/chem/R2.i/062905i 
/chem/R2.i/062905i 

,b/rr2695.d 
,b/rr2690.d 

Cal Level: 2 , Cal Amount: 2.00000 

30-JUN-2005 00:07 
29-JUN-2005 21:50 

1-main 
2-supp 

/chem/R2.i/062905i 
/chem/R2.i/062905i 

.b/rr2696.d 

.b/rr2689.d 

Cal Level: 3 , Gal Amount: 5.00000 

30-JUN-2O05 00:26 
29-JDN-2005 22:29 

1-main 
2-supp 

/chem/R2.1/0629051 
/chem/R2.i/062905i 

,b/rr2697.d 
,b/rr2691.d 

Cal Level: 4 , Cal Amount: 10.0000 

30-JUN-2005 00:45 
29-JUN-2005 22:49 

1-main 
2-supp 

/chem/R2.i/062905i 
/chem/R2.i/062905i 

b/rr2698.d 
b/rr2692.d 

Cal Level: 5 , Cal Amount: 30.0000 

30-.JUN-20a5 01:05 
29-JUN-2'605 23:08 

1-main 
2 -supp 

/chem/R2.i/062905i 
/chem/R2.i/062905i 

,b/rr2699.d 
,b/rr2693.d 

Cal Level: 6 , Cal Amount: 60.0000 

30-VJIIN-2005 01:24 
29-JUN-2005 2 3 : 2 8 

1-main 
2-supp 

/chem/R2.i/062905i 
/chem/R2,i/062905i 

b/rr2700.d 
b/rr2694.d 

Continuing Calibration 
+ - - - : + .— 

Ol-JUL-2005 08 :36 
Ol-vJUL-2005 08 :56 

2-supp 
1-main 

/chem/R2.i/070105.b/rr2754.d 
/chem/R2.i/070105.b/rr2755.d 
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Report Date : 05-Jul-2005 09:53 Page 1 
CO 
LTJ 

S t a r t Cal Date 
End Gal Date 
Quant Method 
Targe t Vers ion 
Integrator 
Method file 
Cal Date 

STL Denver 

INITIAL CALIBRATION DATA 

29-JUN-2005 21:50 
30-JUN-2005 01:24 
ISTD 
3.40 
HP RTE 
/chem/R2.i/070105.b/R2-20ml-h2o.m 
Ol-Jul-2005 14:09 zhouh 

Calibration File Names: 
Level 1: /chem/R2.i/062905i.b/rr2695.d 
Level 2: /chem/R2.i/062905i.b/rr2696.d 
Level 3: /chem/R2.i/062905i.b/rr2697.d 
Level 4: /chem/R2.1/0629051.b/rr2698.d 
Level 5: / chem/R2.1 /0629051 .b / r r2699 .d 
Level 6: /chem/R2.i/062905i.b/rr2700.d 

l.== 
|M 

|M 

Compovmd 

=̂ = 
1 

2 

3 

4 

S 

6 

7 

8 

9 

========s=========== 

1,2-Dichloroethene 

Xylene (total) 

a==aa=3sss 

(total) 

dichlorodifluoromethane 

dichlorotetrafluoroethane 

Chloromethane 

Vinyl Chloride 

Ethylene Oxide 

Bromoraethane 

Chloroethane 

1 

Iievel 1 

0.21923 

4.14066 

0.49170 

0.22237 

0.40B22 

0.37819 

+ + + + + 

0.24076 

0.13573 

2 
Level 2 

0.20362 

3.61373 

0.45639 

0.18370 

0.39877 

0.36471 

0.002301 

0.21083 

0.13682 

1 

5 

Level 3 

:. = :.= = = = = <: i= = 

0.21719 

3.85482 

0.49625 

0.20400 

0.37027 

0.36226 

0.00295 

0.20909 

0.11978 

10 1 

Level 4 1 

=========== 1 
0.18234| 

3.83047| 

0.36996] 

0.21918| 

0.320681 

0.283451 

0.00334] 

0.17232] 

0.108801 

1 

30 

Level 5 

=========== 
0.19631 

3.57519 

0.41725 

0.21055 

0.35247 

0.31611 

0.00320 

0.19759 

0.11758 

60 

Level 6 

B S = = = B B = S = = 

0.20139 

3.630S8 

0.41129 

0.20371 

0.33263 

0.27962 

0.'00322 

0.18692 

0.11217 

1 
1 Curve 

]==»== 
(AVRG 

]AVRG 

]AVRG 

]AVRG 

lAVRG 

lAVRG 

]AVRG . 

]AVRG 

JAVRG 

1 

b 

saassa 

Coefficients 

ml 

================ 
I 0.20335) 

] 3.77424] 

1 0.44047] 

1 0.20726] 

] 0.36384) 

) 0.33072] 

.] 0.00300] 

] 0.20292] 

] 0.12181) 

1 1 

m2 

%RSD 1 

or R-2 ) 

=-»l 
6 

5 

11 

6 

9 

13 

13 

11 

9 

73700) 

68184) 

28376] 

68411] 

67618) 

15435] 

90194] 

56473) 

73499] 

1 



'.eport Date : 05-Jul-2005 09:53 Page 2 LTD 

t a r t Cal Date 
Ind Cal Date 
tuant Method 
'arget Version 
integrator 
lethod f i l e 
:al Date 

STL Denver 

INITIAL CALIBRATION DATA 

29-.roN-2005 21:50 
30-JUN-2005 01:24 
ISTD 
3.40 
HP RTE 
/chem/R2.i/070105.b/R2-20ml-h2o.m 
Ol-Jul-2005 14:09 zhouh 

Compound 

10 Dichlorof luoromethcine 

11 Trichlorofluoromethane 

12 Ethanol 

13 1,2-dichloro-l,1,2-trifluoroe 

14 Ethyl Ether 

15 2,2-dichloro-l,l,l-trifluoroe 

16 Acrolein 

17 Trichlorotrifluoroethane 

18 Acetooe 

19 1,1-Dichloroethene 

20 2-Propanol 

21 lodomethane 

22 Acetonitrile 

23 Methyl acetate 

24 Carbon Disulfide 

25 Allyl Chloride 

26 tart-Butyl alcohol 

Level 1 

0.67743 

0.51603 

7516 

0.22080 

0.11673 

0.41661 

1253 

0.20376 

+ + + + + 

0.21232 

12086 

0.46215 

0.00987 

0.08795 

1.05367 

0.SOS23 

0.00705 

2 

Level 2 

saasasssKss 

0.42399 

0.47403 

10302 

0.19812 

0.09420 

0.38666 

3684 

0.17305 

0.03572 

0.19869 

19407 

0.47033 

0.00978 

0.06654 

0.97085 

0.47182 

0.00669 

5 
Level 3 

=========== 
0.58401 

0.48279 

18079 

0.19331 

0.09221 

0.36426 

6898 

0.17456 

0.03272 

0.21752 

49102 

0.47546 

0.00922 

0.06667 

0.89111 

0.42215 

0.00677 

10 ] 

Level 4 ] 

] 
0.61056) 

0.38700] 

41421] 

0.20493] 

0.09108] 

0.38162) 

18167) 

0.17558) 

0.02646) 

0.17806) 

89710] 

0.41307) 

0.00838] 

0.06678] 

0.93258) 

0.41933) 

0.00630) 

1 

30 

Level 5 

0.58320 

0.47307 

140421 

0.18329 

0.08339 

0.35226 

86726 

0.16419 

0.02760 

0.18303 

287389 

0.43161 

0.00890 

0.06199 

0.86469 

0.39514 

0.00697 

60 ) 

Level 6 ]CXirve 

) 

0.56211|AVRG 

0.45196|AVRG 

+'f4.++ ]LINR 

0.17974)AVRG 

0.08297 )AVRG 

0.345011AVRG 

291537]QUAD 

0.17475)AVRG 

0.02595)AVRG 

0.19061]AVRG 

611110)WLINR 

0.43835]AVRG 

0.00802)AVRG 

0.06564]AVRG 

0.90711]AVRG 

0.42202 )AVRO 

0.00602)AVRG 

1 

Coefficients 

b 

BSSaSBBSEBfi 

1.43325 

. 
1.53967 

0.32581 

ml 

0.57355) 

0.46415] 

0.00094] 

0.19670] 

0.09343) 

0.37440) 

388) 

0.17765) 

0.02969] 

0.19671] 

0.00562) 

0.44850) 

0.00903] 

0.06926] 

0.93667] 

0.43928) 

0.00663) 

1 

] %RSD ] 

m2 ] or R-2 ) 

-.= )== ) 

1 *̂ 
1 9 
] 0 

1 7 
1 13 

1 '' 
-626] 0 

1 ' 
1 14 
1 B 

1 ° 
1 s 
1 B 
1 13 

1 ' 
1 9 
1 6 

55831) 

30005) 

99457) 

64050] 

20186] 

00703) 

99762) 

57894] 

52378) 

04718) 

99198) 

.49183] 

.22781) 

47606] 

.24159) 

30094] 

.04320) 

1 



Report Date : 05-Jul-2005 09:53 Page 3 o 
<x> 

S t a r t Cal Date 
End Cal Date 
Quant Method 
Targe t Vers ion 
I n t e g r a t o r 
Method f i l e 
Cal Date 

STL Denver 

INITIAL CALIBRATION DATA 

29-VJUN-2005 21:50 
30-vJUN-2005 01:24 
ISTD 
3.40 
HP RTE 
/chem/R2.i/070105.b/R2-20ml-h2o.m 
Ol-Jul-2005 14:09 zhouh 

. 
) Compovmd 

) •= = 

) 27 

) 28 

) 29 

1 30 

1 31 
1 32 
1 33 
1 34 
,) 35 

1 36 
1 37 
) 38 

1 39 

1 *o 
1 41 
1 42 

1 43 

Methylene Chloride 

Acrylonitrile 

Methyl t-butyl ether 

trans-1,2-Dichloroethene 

Hexane 

Vinyl acetate 

Isopropyl ether 

1,1-Dichloroethane 

Chloroprene 

ETBE 

2-Butanone 

Ethyl Acetate 

Propionitrile 

cis-1,2-Dichloroethene 

2,2-Dichloropropane 

Methacryloni t rile 

Bromochloromethane 

1 

Level 1 

+++++ 

0.02343 

0.32695 

0.22721 

0.35765 

62905 

0.08661 

0.52813 

0.44690 

0.64168 

0.04887 

+++++ 

0.00910 

0.21125 

0.41132 

0.06848 

0.08162 

2 
Level 2 

=========== 
•52510 

0.02325 

0,31296 

0.21337 

0.38115 

143435 

0.08697 

0.50230 

0.40836 

0.55443 

0.04289 

0.10117 

0.00788 

0,19387 

0.38825 

0;06432 

0.08100 

5 
Level 3 

=========== 
102755 

0.02294 

0.31656 

0.22052 

0.30749 

279359 

0.09637 

0.54940 

0.43891 

0.53145 

0.04375 

0.09410 

0.00845 

0.21385 

0.41587 

0.06B03 

0.08346 

10 

Level 4 

" " = 
193932 

0.02170 

0.32116 

0.18676 

0.31456 

506186 

0.082SO 

0.47248 

0.39975 

0.54221 

0.03556 

0.092S3 

0.00690 

0.17792 

0.35407 

0.05757 

0.07329 

30 

Level 5 

=====B===== 

547641 

0.02407 

0.29677 

0.1975S 

0.29750 

1649S1S 

0.08254 

0.46719 

0.38637 

0.50649 

0.04058 

0.09030 

0.00806 

0.19507 

0.35355 

0.06597 

0.07770 

60 j 1 

Level 6 )Curve) 

= = = = = ? . ) = = " = 1 
1171998)WLIMR) 

0.02112)AVRG ) 

0.29307)AVRG ] 

0.20082)AVRG ] 

0.30652)AVRG ] 

3013234)WLINR{ 

0.08862 ]AVRa | 

0.48534)AVRG | 

0.41820]AVRG | 

0.48550)AVKa 1 

0.03835)AVRG ] 

0.09131)AVRa 1 

0.00773)AVRG ] 

0.20197)AVRO ] 

0.35312)AVRG | 

0.05636)AVRG ] 

0.07460)AVRO | 

1 1 

Coefficients 

b ml 

-0.11302) 0.17429) 

) 0.02275) 

) 0.31124) 

) 0.20770) 

) 0.32748) . 

-0.08994) 0.25124) 

) 0.08727) 

) 0.50081) 

) 0.41641) 

) 0.54363) 

) 0.04166) 

) 0.09388) 

) 0.00802) 

) 0.19899) 

) 0.37936) 

) 0.06345) 

j 0.07861) 

1 1 

m2 

%RSD ) 

or R-2 ) 

= = = = = = = = = = ) 
0.99644] 

4.92173] 

4.34878] 

7.35199] 

10.30631] 

0.99809) 

5.84930) 

6.48965) 

5.56328) 

9.95352) 

11.11155) 

4.59481) 

9.17604) 

6.61120) 

7.84353) 

8.28363) 

5.20020] 

1 



iport Date : 05-Jul-2005 09:53 Page 4 CO 

;ar t Cal Date 
id Cal Date 
lant Method 
irget Version 
i tegra tor 
ithod f i l e 
ll Date 

STL Denver 

INITIAL CALIBRATION DATA 

29-JUN-2005 21:50 
30-JUN-2005 01:24 
ISTD 
3.40 
HP RTE 
/chem/R2.i/070105.b/R2-20ml-h2o.m 
Ol-Jul-2005 14:09 zhouh 

Confound 

================================= 
44 Chloroform 

45 Tetrahydrofuran 

'47 1,1,1-Trichloroethane 

48 Isobutanol 

49 Cyclohexane 

SO 1,1-Dichloropropene 

51 Carbon Tetrachloride 

53 1,2-Dichloroethane 

54 Benzene 

55 TAME 

57 n-Butjmol 

58 Trichloroethene 

59 2-Pentanone 

60 Methyl Methacrylate 

61 1,2-Dichloropropame 

62 Methyl cyclohexane 

63 1,4-DioXcme 

1 

Level 1 

=========== 
0.57061 

+++++ 

0.46711 

0.00310 

0.39898 

0.41815 

0.43258 

0.32530 

0.81688 

0.41151 

+ + + + + 

0.21029 

0.07991 

0.01069 

0.20767 

0.41304 

+++++ 

2 

Level 2 

=========== 
0.53850 

0.02067 

0.42067 

0.00270 

0.39520 

0.39257 

0.41319 

0.32971 

0.73154 

0.33826 

0.00215 

0.19904 

0.07115 

0.01240 

0.19741 

0.41013 

0.00045 

5 1 
Level 3 ) 

s=s==: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

= = = = = = ] 
57177] 

01890] 

45662) 

00268) 

35830) 

41859) 

44670] 

34508] 

82038) 

32822) 

00186] 

21521] 

06441] 

.01058] 

.21746) 

.35194) 

.00050) 

1 

10 

Level 4 

=========== 
0.47442 

0.01836 

0.39814 

0.00253 

0.37250 

0.36699 

0.40356 

0.30363 

0.74040 

0.31648 

0.00163 

0.18871 

0.06303 

0.01108 

0.18553 

0.38606 

0.00047 

30 ] 

Level 5 ] 

===========) 
0.51020) 

0.01727] 

0.38976] 

0.00269] 

0.33554] 

0.38712) 

0.40376) 

0.31964] 

0.70996] 

0.32822] 

0.00178) 

0.18634] 

0.06246] 

0.01128) 

0.19228) 

0.36126] 

o.ooq60] 

1 

60 ) 

Level 6 ) 

=) 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

49064] 

01772) 

40553) 

00237] 

35182] 

38462) 

42590] 

29196] 

73503] 

335S7) 

00150] 

19577] 

06251) 

01156) 

19735] 

37610) 

00044] 

1 

%RSD ] 

or R-2 ] 

= = = = = = = = = = ] 
7 

7 

7 

8 

6 

5 

4 

5 

6 

10 

13 

5 

10 

5 

5 

6 

13 

79283] 

09555] 

55744] 

99583) 

78167) 

13284] 

08853] 

94767) 

23479] 

02357] 

81938] 

79503) 

44562] 

.90521) 

.69177] 

.53337) 

.07053) 

1 



'.eport Date : 05-Jul-2005 09:53 Page 5 

i ta r t Cal Date 
:nd Cal Date 
luant Method 
'arget Version 
integrator 
lethod f i l e 
:al Date 

STL Denver 

INITIAL CALIBRATION DATA 

29-JUN-2005 21:50 
30-.JUN-2O05 01:24 
ISTD 
3.40 
HP RTE 
/chem/R2.i/070105.b/R2-20ml-h2o.m 
Ol-Jul-2005 14:019 zhouh 

1 
Compound ] 

.========»===================»=====] 
64 

65 

66 

67 

68 

69 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

Dibromomethane ] 

Bromodichloromethane ) 

2-nitropropcme ] 

2-Chloroethyl vinyl ether ] 

cis'1,3-Dichloropropene ] 

4-Methyl-2-pentanone ) 

Toluene ) 

trans-1,3-Dichloropropene ) 

Ethyl methacrylate ] 

1,1,2-Trichloroethane ] 

2-Hexanone ] 

1,3'Dichloropropane ] 

Tetrachloroethene ] 

Dibromochloromethane ] 

Tetrahydrothiophene ] 

1,2-Dibromoethane ] 

1-Chlorohexane ) 

1 

vel 1 

0.11083 

0.33144 

+++++ 

+++++ 

1.61573 

0.57046 

4.04663 

1.26890 

0.56064 

0.53627 

0.39427 

0.92063 

0.99621 

0.99963 

0.07429 

0.57816 

1.71596 

2 1 
Level 2 ] 

= = = = = = = = = = = ] 
0.11886] 

0.31008) 

0.18753] 

3744] 

1.54558] 

0.50891) 

3.71511) 

1.26248] 

0.S1S21] 

0.46445) 

0.33374] 

0.83739] 

0.90058] 

0.86199] 

0.06400) 

0.55124] 

1.36739) 

1 

5 

Level 3 

=========== 
0.12313 

0.32967 

0.18324 

9504 

1.52129 

0.50466 

3.59692 

1.28709 

0.52S64 

0.44378 

0.33496 

0.84062 

0.91227 

0.91225 

0.06225 

0.54668 

1.49341 

10 ] 

Level 4 ] 

===========) 
0.10550) 

0.29528) 

0.20336] 

22885] 

1.55792) 

0.50530) 

3.74864) 

1.21949] 

0.54478) 

0.46346] 

0.32278) 

0.81791) 

0.86871) 

0.93511) 

0.05979) 

0.56914) 

1.44554) 

1 

30 

Level 5 

=========== 
0.11731 

0.31949 

0.18015 

97132 

1.43667 

0.48486 

3.41951 

1.17507 

0.49S02 

0.42298 

0.31813 

0.76079 

0.80529 

0.92853 

0.06245 

0.54287 

1.36624 

60 ] 

Level 6 ] 

] 
0.10942) 

0.32360) 

0.17839] 

244184] 

1.53857] 

0.49029) 

3.75765) 

1.17276) 

0.51102] 

0.45441] 

0.30932] 

0.78287] 

0.91319] 

0.91027] 

0.06197) 

0.54153) 

1.42371) 

1 

Coefficients ) 

Cvirve] b ml m2 ) 

AVRG ) 

AVRG ) 

AVRG ] 

LINK ] 0 

AVRG ] 

AVRG ) 

AVRG ) 

AVRG ] 

AVRG ] 

AVRG ] 

AVRG ] 

AVRG ] 

AVRG ] 

AVRG ] 

AVRG ) 

AVRG ] 

AVRG ) 

• ti«««BOBesa=:=it««i«i = Banea«B=»asaa | 

1 0.11417] ] 

) 0.31826) ) 

] 0.18653) ] 

32252] 0.22196) ] 

) 1.53596) ) 

) 0.51075) ) 

) 3.71408) ) 

] 1.23097] ] 

] 0.52589] ] 

] 0.46423] ] 

] .0.33553) ] 

) 0.82670] ] 

) 0.89937] ] 

) 0.92463] ] 

) 0.06413) ) 

) 0.55493) ] 

) 1.46871) ) 

1 1 1 

VRSD 

or R-2 

5.82234 

4.28226 

5.37454 

0.99065 

3.79829 

6.01816 

5.57255 

4.01701 

4.54814 

8.29114 

9.04655 

6.72905 

6.94894 

4.84476 

8.04537 

2.73077 

8.88119 



eport Date : 05-JU1T2005 09:53 Page 3 

t a r t Cal Date 
nd Cal Date 
uant Method 
arget Version 
n teg ra to r 
ethod f i l e 
al Date 

STL Denver 

INITIAL CALIBRATION DATA 

29-JUN-2005 21:50 
30-JUN-2005 01:24 
ISTD 
3.40 
HP RTE 
/chem/R2.i/070105.b/R2-20ml-h2o.m 
Ol-Jul-2005 14:09 zhouh 

Compound 

: = = = = = 
83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

94 

95 

96 

97 

98 

99 

100 

============================== 
Chlorobenzene 

1,1,1,2-Tetrachloroethane 

Ethylbenzene 

m a n d p-Xylene 

o-Xylene 

Styrene 

Bromoform 

isopropyl benzene 

c-1,4-Dichloro-2-butene 

Cyclohexanone 

1,1,2,2-Tetrachloroethane 

t-1,4-Dichloro-2-butene 

1,2,3-Trichloropropeme 

Bromobenzene 

n-Propylbenzene 

2-Chlorotoluene 

1,3,5-Trimethylbenzene 

1 
Level 1 

2.31007 

1.03438 

1.14111 

1.40487 

1.33091 

2.04098 

0.45083 

4.26259 

0.12548 

0.01649 

0.55629 

0.07018 

883 

0.65111 

0.60439 

0.63588 

2.17786 

2 

Level 2 

=========== 
2.11666 

0.90049 

1.00051 

1.20103 

1.21167 

1.91413 

0.40385 

3.58074 

0.12638 

0.01376 

0.52163 

0.09915 

3187 

0.67306 

0.57337 

0.60390 

2.16683 

5 
Level 3 

===== 
2.08510 

0.99569 

1.01931 

1.27159 

1.31164 

2.03101 

0.41039 

3.72654 

0.10209 

0.01446 

0.52457 

0.07978 

7291 

0.66365 

0.62134 

0.62036 

2.17581 

10 

Level 4 

2.00776 

0.92555 

1.03765 

1.31135 

1.20776 

1.92814 

0.41695 

3.80555 

0.13212 

0.01324 

0.50718 

0.08284 

14766 

0.68391 

0.61964 

0.61999 

2.30397 

30 

Level 5 

=========== 
1.99027 

0.84258 

0.93678 

1.22527 

1.12465 

1.83129 

0.44421 

3.44603 

0.12413 

0.01529 

0.52049 

0.09901 

49109 

0.63214 

0.53245 

0.57589 

2.08250 

«" 1 1 Coefficients 1 kRSD \ 

Level 6 )Curve] b ml m2 ] or R-2 ) 

===========)=====]===.. 
1.99677 ]AVRG ) 

0.88191)AVRG ] 

1.02329)AVRG ] 

1,25453 )AVRG | 

1.12153 )AVRG ) 

1.82267] AVRG ] 

0.4445l)AVRG ] 

3.67831)AVRG ) 

0.14187 ]AVRG ] 

0.01289)AVRG ] 

0.50365)AVRG ) 

0.10323]AVRG ) 

100204(WLINR) 0 

0.62200)AVRG ) 

0.60904]AVRG ] 

0.616i4)AVRG ) 

2.10401]AVRG ) 

1 1 

1 1 
] 2.08444] 

) 0.93010) 

) 1.02644) 

) 1.27811) 

] 1.21803] 

] 1.92804) 

) 0.42846) 

) 3.74996] 

] 0^12534) 

) 0.01436) 

] 0.52230] 

] 0.'08903 ) 

01772) 0.06198) 

] 0.65431] 

] 0.59337) 

) 0.61202) 

] 2.16850) 

1 1 

\ 5.85139) 

) 7.76146) 

) 6.46941) 

j 5.69658) 

) 7.31401] 

) 4.86623) 

) 4.74965] 

] 7.47218) 

) 10.47750) 

] 9.43779] 

] 3.57200] 

) 14.92481] 

] 0.99779] 

] 3.65584] 

) 5.81366) 

] 3.34125] 

) 3.57513) 

1 . 1 



Report Date : 05-Jul-2005 09:53 Page 7 
CD 

S t a r t Ca l D a t e 
End Ca l D a t e 
Quant Method 
T a r g e t V e r s i o n 
I n t e g r a t o r 
Method f i l e 
Cal D a t e 

STL Denver 

INITIAL CALIBRATION DATA 

29-JUN-2005 2 1 : 5 0 
30-JUN-2005 01 :24 
ISTD 
3 . 4 0 
HP RTE 
/chem/R2.i/070105.b/R2-20ml-h2o.m 
Ol-Jul-2005 14:09 zhouh 

1 
Compovmd ) 

=====: 
101 

102 

103 

104 

105 

106 

108 

109 

110 

111 

112 

113 

114 

lis 

116 

===== 
$ 46 

4-Chlorotolviene ) 

tert-Butylbenzene ] 

1,2,4-Trimethylbenzene ] 

sec-Butylbenzene ) 

4-Isopropyltoluene ) 

m-Dichlorobenzene ] 

p-dichlorobenzene ) 

1,2,3-Trimethylbenzene ) 

n-Butylbenzene ] 

o-Dichlorobenzene ] 

l,2-Dibromo-3-chloropropame ] 

1,2,4-Trichlorobenzene ] 

Hexachlorobutadiene ) 

Napthalene ] 

1,2,3-Trichlorobenzene ) 

3 = = = = = = = = = ^ = = = = = = = = = = = = = = = = = = = = 

Dibromofluoromethane ) 

Level 1 

0.64813 

2.05350 

2.06670 

0.32589 

2.58088 

1.29222 

1.15914 

1.81723 

2.91664 

0.94623 

+++ + + 

0.49712 

0.48519 

0.56795 

0.37701 

0.32490 

2 

Level 2 

=========== 
0.59673 

1.96365 

2.32812 

0.37484: 

2.40751 

1.25905 

1.12094 

2.01418 

2.90301 

1.00317 

0.04784 

0.53938 

0.46756 

0.62700 

0.40693 

3 e a B b a = =; = C3 = 

0.28063 

5 

Level 3 

=========== 
0.58439 

1.98081 

2.27083 

0.38525 

2.34325 

1.16376 

1.13050 

1.79551 

2.94996 

0.96413 

0.04595 

0.54112 

0.47950 

0.57708 

0.37888 

============ 
0.27540 

10 ) 

Level 4 ) 

1 
0.62683] 

1.85695) 

1.99457) 

0.34219) 

2.31078] 

1.21780) 

1.09983) 

1.86682] 

2.99091) 

0.94089] 

0.04833] 

0.50435) 

0.48924) 

0.60233) 

0.38264) 

= =:3 = a = = = s s s = = 

0.26046] 

1 

30 

Level 5 

0.57570 

1.65067 

2.00195 

0.34604 

2.05718 

1.10557 

1.06564 

1.93372 

2.56932 

0.94337 

0.05463 

0.48383 

0.43468 

0.61664 

0.38176 

60 ) ) Coefficients 

Level 6 )Curve) b ml 

===========]=====).==== 
•0.60211)AVRG ) 

1.89045]AVRG | 

1. 99861 ]AVRG ] 

0.32354]AVRG ] 

2.18246) AVRG ) 

1.18450)AVRG ) 

1.13197] AVRG ] 

1.74256)AVRG ) 

2.71040]AVRG ) 

0.94342]AVRG ] 

0. 04648 )AVRG ) 

0.44021 )AVRi3 ) 

0.40372]AVRG ] 

0.49586) AVRG ) 

0.32515]AVRG ] 

================= 
) 0.60565) 

) 1.89934) 

] 2.11013] 

) 0.34963] 

) 2.31367) 

] 1.20382) 

) 1.11800) 

] 1.86167) 

] 2.84004] 

) 0.95687) 

] 0.04865] 

] 0.50100] 

) 0,45998) 

] 0.58114) 

] 0.37539) 

==================================================== 
0.26995 0.26519lAVRG ) 

1 1 
] 0.27942) 

1 ) 

%RSD 

or R-2 

4.48816 

7.38039 

7.11555 

7.25464 

7.82998 

5.59623 

2.86346 

5.31850 

5.78088 

2.52932 

7.16185 

7.52082 

7.36255 

8.17152 

7.17447 

========= 
8.37485 



Report Date : 05-Ju l -2005 09:53 Page 8 i n 
CD 

S t a r t Cal Date 
End Cal Date 
Quant Method 
Targe t Vers ion 
I n t e g r a t o r 
Method f i l e 
Cal Date 

STL Denver 

INITIAL CALIBRATION DATA 

29-VIUN-2005 21:50 
30-vJUN-2005 01:24 
ISTD 
3.40 
HP RTE 
/chem/R2. i /070105.b/R2-20ml-h2o.m 
Ol-Jul-2005 14:09 zhouh 

] Compound 

)$ 52 1,2-Dichloroethane-d4 

)$ 70 Toluene-d8 

)$ 93 Bromofluorobenzene 

I 

Level 1 ] Level 2 ] 

0.33847) 

3.29228] 

1.29527] 

0.26913] 

3.16453] 

1.11320) 

5 

Level 3 ] 

0.26493) 

2.96500] 

1.10212] 

10 ) 

Level 4 ] 

0.26879] 

3.15593] 

1.28191] 

1. 

30 ] 

Level 5 ) 

0.26021] 

2.96323] 

1.04508) 

1. 

60 ) 

Level 6 )Curve 

0.25157)AVRG 

2.90828)AVRG 

1.11278)AVRG 

Coefficients 

ml 

) 0.27552) 

) 3.07487] 

] 1.15839) 

1 1 

m2 

%RSD ] 

pr R-2 ] 

11.44255) 

4.91419] 

8.98135] 

] Curve 

1 " " 
) Averaged 

] Linear 

] Wt Linear 

) Quad 

1 

Formula 

======================================== 
Amt = Rsp/ml 

Amt = b + Rsp/ml 

Amt = b + Rsp/ml 

Amt = b + ml*Rsp + m2*Rsp-2 

Units ] 

==============) 
Response ] 

Response ] 

Response ] 

Response ) 



I 
Data F i l e : / chem/R2 . i /062905 i .b / r r2701 .d 

leport Date: 06/30/2005 
Page 

INITIAL CALIBRATION VERIFICATION 

tns t rument ID: R2 . i 
ab F i l e ID: r r2701 .d 

A n a l y s i s Type: WATER 

I n j e c t i o n Date : 30-JUN-2005 01:43 
Lab Sample ID: ICV030 

Method F i l e : /chem/R2.i /062905i .b/R2-20ml-h2o.m 

) COMPOUND 

) 85 1,2-Dichloroethene (total) 

) 83 Xylene (total) 

) 64 dichlorodifluoromethane 

) 1 Chloromethane 

) 4 Vinyl Chloride 

] 2 Bromomethane 

] 5 Chloroethane 

) 11 Trichlorofluoromethane 

] 7 Acetone 

] 12 1,1-Dichloroethene 

) 6 Methylene Chloride 

] 0 trans-l,2-Dichloroethene 

) IS 1,1-Dichloroethane 

) 20 2-Butanone 

) 0 cis-1,2-Dichloroethene 

] 93 2,2-Dichloropropane 

] 13 Bromochloromethane 

] 17 Chloroform 

] 22 1,1,1-Trichloroethane 

] 23 Carbon Tetrachloride 

] 16 1,2-Dichloroethane 

] 30 Benzene 

) 90 Fluorobenzene 

) 29 Trichloroethene 

] 26 1,2rDichloropropane 

] 34 DibrofflORiethane 

] 25 Bromodichloromethane 

] 28 cisTl,3>Dichloropropene 

] 38 4-Methyl-2-pentanone 

) 45 Toluene 

) 31 trans-1,3-Dichloropropene 

) 32 1,1,2-Trichloroethane 

] 109 1,3-Dichloropropane 

] 43 2-Hexanone 

) 42 Tetrachloroethene 

1 36 Dibromochloromethane 

) 58 1,2-Dibromoethane 

) 92 1-chlorohexome 

EXPECTED 

CONC. 

=====«===== 
60.0000 

90.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

60.0000 

30.0000 

30.0000 

30.0000 

30.0000 

60.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

10.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000. 

60.0000 

30.0000 

30.0000 

30.0000 

30.0000 

60.0000 

30.0000 

30.0000 

30.0000 

30.0000 

MEASURED 

CONC. 

=i========== 

59.2408 

85.4299 

30.2474 

25.9361 

27.4527 

28.7136 

29.3436 

28.8795 

56.3131 

30.0084 

30.1735 

30.7400 

30.2353 

56.2048 

28.5009 

27.4548 

29.8251 

29.5228 

29.9087 

29.2025 

30.7504 

28.6923 

29.4848 

10.0000 

30.3806 

28.9052 

28.2338 

30.8518 

28.1728 

50.9755 

28.3396 

28.3049 

25.9974 

27.3878 

54.7635 

28.2939 

28.3401 

27.6388 

23.8146 

*D 

====== 
1.3 

5.1 

0.8 

13.5 

8.5 

4.3 

2.2 

3.7 

6.1 

0.0 

0.6 

2.5 

0.8 

6.3 

5.0 

8.5 

0.6 

1.6 

0.3 

2.7 

2.5 

4.4 

1.7 

0.0 

1.3 

3-6 

5.9 

2.8 

6.1 

15.0 

5.5 

5.7 

13.3 

8.7 

8.7 

5.7 

5.5 

7.9 

20.6 

MAX 

%D 

====== 
25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

?5.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 
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Data F i l e : / chem/R2 . i / 062905 i .b / r r2701 .d 
Report Date: 06/3 0/2005 

INITIAL CALIBRATION VERIFICATION 

Page 

Ins t rumen t ID: R2 . i 
Lab F i l e ID: r r 2 7 0 l . d 
Analysis Type: WATER 

I n j e c t i o n Date: 30-iJUN-2005 01:43 
Lab Sample ID: ICV030 

Method F i l e : /chem/R2.1/0629051.b/R2-20ml-h2o.m 

) COMPOUND 

j==============s===================== 

] 3 9 Chlorobenzene-dS 

1 46 Chlorobenzene 

) 74 1,1,1,2-Tetrachloroethane 

) 47 Ethyll>en2ene 

1 0 ni and p-Xylene 

) 4 9 Styrene 

) 0 o-Xylene 

) 37 Bromofonn 

1 79 isopropyl benzene 

) 40 1,1,2,2-Tetrachloroethane 

) SO 1,2,3-Trichloropropane 

1 95 Bromobenzene 

) 96 n-Propylbenzene 

) 97 2-Chlorotoluene 

] 98 1,3,5-Trimethylbenzene 

) 99 4-Chlorotoluene 

) 100 tert-Butylbenzene 

) 101 1,2,4-Trimethylbenzene 

] 102 sec-Butylbenzene 

) 103 4-Isopropyltoluene 

) 61 m-Dichlorobenzene 

) 91 l,4-Dichlorobenzene-d4 

) 62 p-dichlorobenzene 

) 104 n-Butylbenzene 

] 63 o-Dichlorobenzene 

1 75 1,2-Dibromo-3-chloropropane 

] 105 1,2,4-Trichlorobenzene 

) 106 Hexachlorobutadiene 

1 107 Napthalene 

) 108 1,2,3-Trichlorobenzene 

EXPECTED 

CONC. 

============ 
10.0000 

30.0000 

30.0000 

30.0000 

£0.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

10.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

30.0000 

MEASURED 

CONC. 

============ 
10.0000 

28.8758 

26.2548 

27.0235 

59.6518 

26.0017 

25.7781 

28.6736 

25.2420 

27.0555 

27.5937 

27.60S8 

29.3936 

29.5595 

27.1556 

28.2961 

27.7222 

28.2891 

30.1784 

27.9839 

28.3826 

10.0000 

27.9036 

27.7428 

27.2120 

26.5552 

24.6808 

25.7512 

25.9832 

24.4406 

%D 

Bscees 

0.,0 

3.7 

12.5 

9.9 

0.6 

13.3 

14.1 

4.4 

15.9 

9.8 

8.0 

8.0 

2.0 

1.5 

9.5 

5.7 

7.6 

5.7 

0.6 

6.7 

5.4 

0.0 

7.0 

7.5 

9.3 

11.5 

17.7 

14.2 

13.4 

18.5 

MAX 

%D 

. 25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 
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•La: 
•An 

Data File: /chem/R2.1/070105.b/rr2755.d 
^Report Date: 07/01/2005 

Page 

Ins t rument ID: R2 . i 
iLab File ID: rr2755.d 

a l y s i s Type: WATER 

CONTINUING CALIBRATION COMPOUNDS 
PERCENT DRIFT REPORT 

Injection Date: Ol-JUL-2005 08:56 
Lab Sample ID: MAINOIO 

Method File: /chem/R2.i/070105.b/R2-20ml-h2o.m 

] COMPOUND 

1 85 

1 B3 

1 £4 

) 1 

] 4 

1 2 
) 5 

=============================== 
1,2-Dichloroethene (total) 

Xylene (total) 

dichlorodifluoromethane 

Chloromethane 

Vinyl Chloride 

Bromomethane 

Chloroethane 

) 11 Trichlorofluoromethane 

) 3 

1 8 

1 7 
1 13 
1 21 
] 68 

] 86 

1 £ 
] 9 

1 0 
1 84 

] 15 

1 69 
) 20 

) 70 

1 0 
1 93 

] 72 

1 13 
) 17 

) '22 

1 71 
1 94 

1 23 

1 16 
1 30 

) 88 

] 29 

1 26 

1 57 

1 34 

Ethanol 

Acrolein 

Acetone 

1,1-Dichlorpethene 

lodomethane 

Acetonitrile 

tert-Butyl alcohol 

Methylene Chloride 

Acrylonitrile 

trans-1,2-Dichloroethene 

Isopropyl ether 

1,1-Dichloroethane 

Chloroprene 

2-Butanone 

Propionitrile 

cis-1,2-Dichloroethene 

2,2-Dichloropropane 

Methacrylonitrile 

Bromochloromethane 

chloroform 

1,1,1-Trichloroethane 

Isobutanol 

1,1-Dichloropropene 

Carbon Tetrachloride 

1,2-Dichloroethane 

Benzene 

n-Butanol 

Trichloroethene 

1,2-Dlchloropropane 

l,4-Diox«me 

Dibromomethcme 

EXPECTED 

CONC. 

============ 
20.0000 

3O.opO0 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

500.0000 

100.0000 

40.0000 

10.0000 

10.0000 

100.0000 

200.0000 

10.0000 

100.0000 

10.0000 

50.0000 

10.0000 

10.0000 

40.0000 

100.0000 

10.0000 

10.0000 

100.0000 

10.0000 

10.0000 

10.0000 

200.0000 

10.0000 

10.0000 

10.0000 

10.0000 

200.0000 

10.0000 

10.0000 

500.0000 

10.0000 

MRA.SURED 

CONC. 

============ 
18.9122 

29.6736 

9.6926 

9.5648 

9.2307 

9.9071 

9.9886 

10.4085 

409.6780 

205.1528 

35.1687 

9.4304 

9.4587 

83.4155 

175.7401 

8.9561 

85.6490 

9.5610 

46.7458 

9.7404 

9.3151 

34.2028 

88.6355 

9.3512 

9.6700 

89.7280 

9.0726 

8.8943 

9.4216 

157.0974 

9.6987 

9.9281 

9.1849 

9.4154 

160.7165 

9.8184 

9.5262 

443.9770 

8.6457 

%D 

ssssss 

5.4 

1.1 

3.1 

4.4 

7.7 

0.9 

0.1 

4.1 

18.1 

105.2 

12.1 

5.7 

5.4 

16.6 

12.1 

10.4 

14.4 

4.4 

6.5 

2.6 

6.8 

14.5 

11.4 

6.5 

3.3 

10.3 

9.3 

11.1 

5.8 

21.5 

3.0 

0.7 

8.2 

5.8 

19.6 

1.8 

4.7 

11.2 

13.5 

MAX ) 

%D ) 

======] 
50.0) 

50.0] 

50.0) 

50.0) 

20.0] 

50.0] 

50.0) 

50.0) 

50.0) 

50.0) 

50.0) 

20.0) 

50.0] 

SO.O] 

50.0) 

50.0] 

50.0) 

50.0) 

50.0] 

SO.O] 

50.0] 

50.0) 

50.0] 

50.0) 

50.0) 

50.0] 

50.0] 

20.0 ] 

-50.0) 

50.0) 

50.0) 

50.0] 

50.0] 

50.0] 

50.0) 

50.0) 

20.0] 

50.0] 

50.0) 

- |JlO 
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Data F i l e : / chem/R2. i /070105 .b / r r2755 .d 
Report Date: 07/01/2005 

CONTINUING CALIBRATION COMPOUNDS 
PERCENT DRIFT REPORT 

Page 

Ins t rument ID: R2 . i 
Lab File ID: rr2755.d 
Analys i s Type: WATER 

Injection Date: Ol-JUL-2005 08:56 
Lab Sample ID: MAINOIO 
Method File: /chem/R2.1/070105.b/R2-20ml-h2o.m 

] COMPOUND 

1 Bsses 

1 25 

) 28 

) 38 

1 45 

1 31 

1 32 

) 109 

1 43 

1 42 

1 36 

1 58 
) 92 

1 46 

1 74 

1 47 

1 0 
1 49 

1 0 
1 37 

) 79 

1 76 

) 40 

1 50 

1 95 

1 96 

1 97 

1 98 

) 99 

1 100 

1 101 
) 102 

) 103 

1 61 

) 62 

) 104 

1 63 

I 75 

] 105 

) 106 

=============================== 
Bromodichloromethane 

cis-1,3-Dichloropropene 

4-Methyl-2-pentanone 

Toluene 

trans-1,3-Dlchloropropene 

1,1,2-Trichloroethane 

1,3-Dichloropropane 

2-Hexanone 

Tetrachloroethene 

Dibromochloromethane 

1,2-Dibromoethane 

1 - Chlorohexane 

Chlorobenzene 

1,1,1,2-Tetrachloroethane 

Ethylbenzene 

ra and p-Xylene 

Styrene 

o-Xylene 

Bromoform 

isopropyl benzene 

Cyclohexanone 

1,1,2,2-Tetrachloroetheme 

1,2,3-Trichloropropane 

Bromobenzene 

n-Propylbenzene 

2-Chlorotoluene 

1 ,.3, S-T/imethylbenzene 

4-Chlorotoluene 

tert-Butylbenzene 

1,2,4-Trimethylbenzene 

sec-Butylbenzene 

4-Isopropyltoluene 

m-Dichlorobenzene 

p-dichlorobenzene 

n-Butylbenzene 

o-Dichlorobenzene 

1,2-Dibromo-3-chloropropane 

1,2,4-Trichlorobenzene 

Hexachlorobutadiene 

EXPECTED 

CONC. 

============ 
10.0000 

10.0000 

40.0000 

10.0000 

10.0000 

10.0000 

10.0000 

40.0000 

10.0000 

io.oooo 
10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

20.0000 

10.0000 

10.0000 

10.0000 

10.0000 

400.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

10.0000 

MEASURED 

CONC. 

============ 
9.0291 

8.5367 

34.6414 

9.6961 

9.0844 

8.9689 

8.9590 

35.1845 

9.6219 

9.2403 

9.3455 

9.7033 

9.5722 

8.8029 

9.3882 

20.0346 

9.6401 

9.6390 

8.7230 

9.6461 

342.2525 

9.1977 

9.0024 

8.9008 

9.7851 

9.7124 

9.6027 

9.9344 

8.9250 

9.6801 

9.9047 

9.8328 

8.9308 

9.6833 

10.2068 

9.0566 

8.4417 

9.4661 

10.4824 

%D 

====== 
9.7 

14.6 

13.4 

3.0 

9.2 

10.3 

10.4 

12.0 

3.8 

7.6 

6.5 

3.0 

4.3 

12.0 

6.1 

0.2 

3.6 

3.6 

12.8 

3.5 

14.4 

8.0 

10.0 

11.0 

2.1 

2.9 

4.0 

0.7 

10.8 

3.2 

1.0 

1.7 

10.7 

3.2 

2.1 

9.4 

15.6 

5.3 

4.8 

MAX 

%D 

====== 
50.0 

SO.O 

SO.O 

20.0 

50.0 

50.0 

50.0 

SO.O 

50.0 

50.0 

50.0 

50.0 

SO.O 

SO.O 

20.0 

SO.O 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

SO.O 

50.0 

SO.O 

50.0 

50.0 

50.0 

50.0 

50.0 

SO.O 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

SO.O 

50.0 
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Data File: /chem/R2.1/070105.b/rr2755.d 
iReport Date: 07/01/2005 

Page 

Instrument ID: R2.i 
ILab File ID: rr2755.d 
jAnalysis Type: WATER 

CONTINUING CALIBRATION COMPOUNDS 
PERCENT DRIFT REPORT 

Injection Date: Ol-vJUL-2005 08:56 
Lab Sample ID: MAINOIO 
Method File: /chem/R2.1/070105.b/R2-20ml-h2o.m 

COMPOUND 

107 Napthalene 

108 1,2,3-Trichlorobenzene 

EXPECTED ) 

CONC. ) 

easssKCCBsaIc 

1 0 . 0 0 0 0 ] 

1 0 . 0 0 0 0 ) 

MEASURED 

CONC. 

] ] MAX 

] %D ) %D 

• I - = 1 
9 . 3 1 4 1 ) 6 . 9 ) 5 0 . 0 ] 

9 . 5 2 4 6 ) 4 . 8 ) 5 0 . 0 ) 
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Data F i l e : / chem/R2 . i /070105 .b / r r2755 .d 
Report Date : Ol-Ju l -2005 11:56 

STL Denver 

CONTINUING CALIBRATION COMPOUNDS 

Page 5 

Ins t rument ID: R2 . i 
Lab F i l e ID: r r2755 .d 
Ana lys i s Type: WATER 
Lab Sample ID: MAINOIO 
Quant Type: ISTD 

I n j e c t i o n Date : 01-.JUL-2005 08:56 
I n i t . C a l i b r a t i o n D a t e ( s ) : 06/29/5 06 /30 /5 
I n i t . C a l i b r a t i o n Times: 21:50 01:24 
Method F i l e : /chem/R2.1/070105.b/R2-20ml-h2o.m 

) COMPOUND 

1 ====«.=»==========.===:============== 
]M 1 1,2-Dichloroethene (total) 

]M 2 Xylene (total) 

) 3 dichlorodifluoromethane 

) 5 Chloromethane 

) 6 Vinyl Chloride 

] 8 Bromomethane 

] 9 Chloroethane 

) 11 Trichlorofluoromethane 

] 12 Ethanol 

] 16 Acrolein 

) 19 1,1-Dichloroethene 

) 18 Acetone 

) 21 lodomethane 

) 22 Acetonitrile 

] 27 Methylene Chloride 

] 26 tert-Butyl alcohol 

) 28 Acrylonitrile 

) 30 trans-1,2-Dichloroethene 

) 34 1,1-Dichloroethane 

) 33 Isopropyl ether 

] 40 cis-1,2-Dichloroethene 

) 37 2-Butanone 

] 41 2,2-Dichloropropane 

] 39 Propionitrile 

) 42 Methacrylonitrile 

] 43 Bromochloromethane 

] 44 Chloroform 

) 47 1,1,1-Trichloroethane 

) 50 1,1-Dichloropropene 

] 51 Carbon Tetrachloride 

) 48 Isobutanol 

] 54 Benzene 

) S3 1,2-Dichloroethane 

) 57 n-Butanol 

RRF 

============ 
0.203 

3.774 

0.440 

0.364 

0.331 

0.203 

0.122 

0.464 

0.001 

387.692 

0.197 

0.030 

0.448 

0.009 

0.174 

0.007 

0.023 

0.208 

0.501 

0.087 

0.416 

0.199 

0.042 

0.379 

0.008 

0.063 

0.079 

0.S26 

0.423 

0.395 

0.421 

0.003 

0.759 

0.319 

0.002 

) MIN 

RFIO ] RRF 

= = = = = = = = = = = = ) = = = = = 
0.192)0.010 

3.735]0.010 

0.427)0.010 

0.348.) 0.100 

0.305)0.020 

0.201)0.010 

0.122)0.010 

0.483)0.010 

0.001)0.000 

0.005)0.001 

0.186)0.020 

0.026)0.001 

0.424)0.010 

0.008)0.000 

0.176)0.010 

0.006)0.000 

0.019)0.001 

0.199)0.010 

0.488)0.100 

0.082)0.010 

0.388)0.010 

0.186)0.010 

0.036)0.010 

0.367)0.010 

0.007)0.001 

0.057)0.010 

0.071]0.010 

0.468)0.020 

0.399)0.010 

0.383)0.010 

0.418)0.010 

0.002)0.000 

0.715)0.010 

0.293)0.010 

0.001)0.000 

1 

%D 

===sas 

5.4 

1.0 

3.1 

4.4 

7.7 

0.9 

0.1 

-4.1 

N/A 

N/A 

S.7 

12.1 

S.4 

16.6 

N/A 

12.1 

14.4 

4.4 

2.6 

6.5 

6.8 

6.5 

14.5 

3.3 

11.4 

10.3 

9.3 

11.1 

5.8 

3.0 

0.7 

21.5 

5.8 

8.2 

19.6 

MAX ) 

%D ) 

SO.O) 

50.0] 

50.0) 

50.pl 

20.0) 

SO.O] 

SO.O) 

50.0) 

N/A ] 

N/A ] 

20.0) 

50.0] 

SO.O) 

50.0] 

N/A ] 

50.0] 

50.0] 

50.0) 

50.0] 

50.0] 

50.0) 

50.0] 

50.0) 

50.0) 

50.0] 

50.0] 

50.0] 

20.0] 

50.0) 

SO.O) 

50.0) 

50.0) 

SO.O] 

50.0] 

50.0] 
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Data F i l e : /chem/R2.1/070105.b/ r r2755.d 
Report Date: Ol-Jul-2005 11:56 

Page 6 

I ns t rument ID: R 2 . i 
Lab F i l e ID: r r 2 7 5 5 . d 

•^nalysis Type: WATER 
pljab Sample ID: MAINOIO 
Quant Type: ISTD 

STL Denver 

CONTINUING CALIBRATION COMPOUNDS 

Injection Date: Ol-JUL-2005 08:56 
I n i t . C a l i b r a t i o n D a t e ( s ) : 06/29/5 06/30/5 
Init. Calibration Times: 21:50 01:24 
Method F i l e : /chem/R2.i /070105.b/R2-20ml-h2o.m 

) COMPOUND 

)===.==B=.========sW=========>======= 

1 58 

] 61 

1 64 

1 63 

1 65 
) 68 

1 69 

1 71 
] 72 

1 74 

1 76 

] 77 

1 75 

) 78 

) 80 

1 81 

] 83 

1 84 

1 85 
] 86 

) 87 

) 88 

] 89 

1 90 

] 92 

1 94 

1 97 

1 96 

) 98 

) 99 

] 100 

) 101 

) 102 

] 103 

) 104 

Trichloroethene 

1,2-Dichloropropane 

Dibromomethane 

1,4-Dloxane 

Bromodichloromethane 

cis-l,3-Dichloropropene 

4-Methyl-2-pentanone 

Toluene 

trans-1,3-Dichloropropene 

1,1,2-Trichloroethane 

1,3-Dichloropropane 

Tetrachloroethene 

2-Hexanone 

Dibromochloromethane 

1,2-Dibromoethane 

1- Chlorohexane 

Chlorobenzene 

1,1,1,2-Tetrachloroethane 

Ethylbenzene 

m and p-Xylene 

o-Xylene 

Styrene 

Bromoform 

isopropyl benzene 

Cyc1ohexanone 

1,1,2,2-Tetrachloroethcme 

Bromobenzene 

1,2,3-Trichloropropane 

n-Propylbenzene 

2-Chlorotoluene 

1,3,5-Trimethylbenzene 

4-Chlorotoluene 

tert-Butylbenzene 

1,2,4-Trimethylbenzene 

sec-Butylbenzene 

RRF 

============ 
0.199 

0.200 

0.114 

0.000 

0.318 

1.S36 

0.511 

3.714 

1.231 

0.464 

0.827 

0.899 

0.336 

0.925 

0.S55 

1.469 

2.084 

0.930 

1.026 

1.278 

1.218 

1.928 

0.428 

3.750 

0.014 

0.522 

0.654 

0.062 

0.593 

0.612 

2.168 

0.606 

1.899 

2.110 

0.350 

RFIO 

..==>======== 
0.196 

0.190 

0.099 

0.000 

0.287 

1.311 

0.442 

3.601 

1.118 

0.416 

0.741 

0.86S 

0.295 

0.854 

0.519 

1.425 

1.995 

0.819 

0.964 

1.280 

1.174 

1.859 

0.374 

3.617 

0.012 

0.480 

0.582 

0.055 

0.581 

0.594 

2.082 

0.602 

1.695 

2.043 

0.346 

) MIN 

) RRF 

] = = = = = 
)0.010 

10.020 

)0.010 

)0.000 

lo.oio 
)0.010 

lo.oio 
Jo.020 

]0.010 

)0.010 

)0.010 

)0.010 

)o.oio 

)0.010 

]0.010 

]0.010 

)0.300 

]0.010 

]0.020 

)0.010 

)0.010 

]0.010 

)0.101 

]6.oio 
lO.OOl 
]0.300 

Jo.oio 
]0.010 

)0.010 

jo.oio 
)0.010 

]0.010 

)0.010 

]0.010 

]0.010 

VD 

e===a= 

1 

4 

13 

11 

9 

14 

13 

3 

9 

10 

10 

3 

12 

7 

6 

3 

4 

12 

6 

-0 

3 

3 

12 

3 

14 

8 

11 

N/A 

2 

2 

4 

0 

10 

3 

1 

• 

8 

7 

S 

2 

7 

6 

4 

0 

2 

3 

4 

8 

0 

6 

S 

0 

3 

0 

1 

2 

6 

6 

8 

S 

4 

0 

0 

1 

9 

0 

7 

8 

2 

0 

MAX ) 

%D ) 

= = = = = ] 
50.0] 

20.0) 

50.0] 

50.0) 

50.0] 

50.0) 

50.0) 

20.0) 

50.0) 

50.0) 

50.0] 

50.0] 

50.0) 

50.0] 

50.0] 

50.0] 

SO.O) 

50.0] 

20.0] 

SO.O] 

50.0] 

50.0) 

SO.O] 

50.0] 

SO.O] 

SO.O) 

SO.OJ 

N/A 1 

50.0) 

50.0) 

50.0] 

50.0] 

50.0) 

50.0) 

SO.O] 
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Data File: /chem/R2.i/070105.b/rr2755.d 
Report Date: Ol-Jul-2005 11:56 

Page 7 

STL Denver 

Ins t rument ID: R2 . i 
Lab File ID: rr2755.d 
A n a l y s i s Type: WATER 
Lab Sample ID: MAINOIO 
Quant Type: ISTD 

CONTINUING CALIBRATION COMPOUNDS 

Injection Date: Ol-iJUL-2005 08:56 
Init. Calibration Date(s): 06/29/5 06/30/5 
I n i t . C a l i b r a t i o n Times: 21:50 01:24 
Method File: /chem/R2.i/070105.b/R2-20ml-h2o.m 

) COMPOUND 

1 ==================================== 
) 106 

j 105 

) 108 

) 110 

1 111 

1 112 

1 113 

) 114 

1 115 

) 116 

ra-^Dichloroberizene 

4-Isopropyltoluene 

p-dichlorobenzene 

n-Butylbenzene 

o-Dichlorobenzene 

1,2-Dibromo-3-chloropropane 

1,2,4-Trichlorobenzene 

Hexachlorobutadiene 

Napthalene 

1,2,3-Trichlorobenzene 

• 

RRF 

============ 
1.20';4 

2.314 

1.118 

2.840 

0.957 

0.049 

0.501 

0.460 

0.581 

0.375 

) MIN 

RFIO ) RRF 

============(===== 
1.075)0.010 

2.275)0.010 

1.083)0.010 

2.899)0.010 

0.867)0.010 

0.041)0.010 

0.474)0.010 

0.482)0.010 

0.541)0.010 

0.358)0.010 

i 

*D 

= = = = = = 
10.7 

1.7 

3.2 

-2.1 

. 9.4 

15.6 

5.3 

-4.8 

6.9 

4.8 

MAX ] 

%D ] 

=====) 
50.0] 

50.0) 

50.0) 

50.0] 

50.0] 

50.0] 

50.0] 

50.0] 

50.0] 

50.0] 

1 
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tnstrument ID: R2.1 
ab F i l e ID: rr2754.d 

Analysis Type: WATER 

Data File: /chem/R2.i/070105.b/rr2754.d 
Report Date: 07/01/2005 

Page 

CONTINUING CALIBRATION COMPOUNDS 
PERCENT DRIFT REPORT 

Injection Date: Ol-JUL-2005 08:36 
Lab Sample ID: SUPPOIO 

Method File: /chem/R2.i/070105.b/R2-20ml-h2o.m 

1 
J COMPOUND / ] 

).=«== 

1 122 

) 110 

1 87 

1 129 
] 77 

1 130 

1 65 

1 131 
1 124 

1 10 

1 67 

1 53 

1 54 

1 24 
) 125 

) 78 

1 56 

] 89 

1 lis 
1 303 

1 126 

) 116 

1 73 
) 127 

j 82 

1 35 
) 301 

1 41 

1 128 

) 117 

) 302 

J 60 

) 123 

===============================)= 
dlchlorotetrafluoroethane J 

Ethylene Oxide ) 

Dlchlorofluoromethane ) 

l,2-dichloro-l,l,2-trifluoroeth) 

Ethyl Ether ) 

2,2-dichloro-1,1, l-trifluoroet:h) 

Trichlorotrifluoroethane ) 

2-Propanol ] 

Methyl acetate ) 

Carbon Disulfide j 

Allyl Chloride ] 

Methyl t-butyl ether J 

Hexane ) 

Vinyl acetate ) 

ETBE ) 

Ethyl Acetate ] 

Tetrahydrofuran ) 

Dibromofluoromethane ] 

Cyclohexane ] 

l,2-Dichloroethane-d4 ) 

TAME j 

2-Pentanone ) 

Methyl Methacrylate J 

Methyl cyclohexane ) 

2 -ni t ropropane ] 

2-chloroethyl vinyl ether ) 

Toluene-da ] 

Ethyl methacrylate ) 

Tetrahydrothiophene ] 

c-l,4-Dichloro-2-butene ) 

Bromofluorobenzene ] 

t-l,4-Dichloro-2-butene J 

1,2,3-Trimethylbenzene ) 

EXPECTED ] 

CONC. ) 

===== ) = 
10.0000] 

1250.0000] 

10.0000) 

10.0000] 

10.0000) 

10.oooo] 

10.0000) 

200.0000) 

50.0000) 

10.0000] 

10.0000] 

10.0000] 

10.0000] 

20.0000) 

50.0000) 

20.0000] 

20.0000] 

10.0000] 

10.0000] 

10.0000) 

50.0000] 

40.0000] 

20.0000] 

10.0000] 

10.0000] 

10.0000] 

10.00001 

20.0000] 

10.0000] 

10.0000] 

10.0000) 

10.0000] 

10.0000] 

MEASURED 

CONC. 

=========== 
9.8358 

1300.0314 

11.2312 

10.180* 

8.6944 

9.995< 

10.3607 

164.4423 

44.6584 

9.8177 

9.9620 

9.5231 

9.8917 

20.1149 

44.6635 

17.9713 

17.3908 

14.7875 

9.3509 

13.8480 

43.6414 

34.8657 

17.4617 

9.4477 

8.1134 

9.1832 

15.0928 

16.2946 

8.8642 

8.9080 

14.4529 

10.9061 

10.3922 

%D 

====== 
1.6 

4.0 

12.3 

;] i.( 

13.1 

I] O.C 

3.6 

17.8 

10.7 

1.8 

0.4 

4.8 

1.1 

0.6 

10.7 

10.1 

13.0 

47.9 

6.5 

38.5 

12.7 

12.8 

12.7 

5.5 

18.9 

8.2 

50.9 

18.5 

11.4 

10.9 

44.5 

9.1 

3.9 

MAX ) 

%D ] 

) 

50.0] 

50.0] 

50.0) 

)] 50.0) 

50.0) 

>] -SO.O]-

50.0) 

50.0) 

50.0] 

50.0] 

50.0] 

so.oj 
50.0) 

50.0] 

50.0] 

50.0] 

50.0] 

50.0) 

50.0] 

50.0] 

50.0) 

50.0] 

50.0) 

50.0) 

50.0] 

50.0] 

50.0)< 

50;. 0 ) 

50.0] 

50.0] 

50.0] 

50.0] 

50.0] 

.1 
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Data File: 7chem/R2.i/070105.b/rr2754.d 
Report Date: Ol-Jul-2005 11:57 

STL Denver 

Page 4 

Ins t rument ID: R2 . i 
Lab File ID: rr2754.d 
A n a l y s i s Type: WATER 
Lab Sample ID: SUPPOIO 
Quant Type: ISTD 

CONTINUING CALIBRATION COMPOUNDS 

I n j e c t i o n Date : Ol-JUL-2005 08:36 
Init. Calibration Date(s): 06/29/5 06/30/5 
Init- Calibration Times: 21:50 01:24 
Method F i l e : /chem/R2.1/070105.b/R2-20ml-h2o.m 

) COMPOUND 

)==================================== 
)$ 46 Dibromofluoromethane 

)$. 52 l,2-Dichloroethane-d4 

)$ 70 Toluene-d8 

)$ 93 Bromofluorobenzene 

) 4 dlchlorotetrafluoroethane 

] 7 Ethylene Oxide 

] 10 Dlchlorofluoromethane 

1 13 1,2-dichloro-l,1,2-trifluor 

] 14 Ethyl Ether 

1 15 2,2-dichloro-l,l,l-trifluor 

] 17 Trichlorotrifluoroethane 

) 20 2-Propanol 

] 23 Methyl acetate 

] 24 Carbon Disulfide 

) 25 Allyl Chloride 

] 29 Methyl t-butyl ether 

) 31 Hexane 

) 32 Vinyl acetate 

] 36 tTBE 

] 38 Ethyl Acetate 

] 45 Tetrahydrofuran 

] 49 Cyclohexane 

] 55 TAME 

] 59 2-Pentanone 

] 60 Methyl Methacrylate 

] 62 Methyl cyclohexsme 

) 66 2-nitropropane 

1" 67 2-Chloroethyl vinyl ether 

] 73 Ethyl methacrylate 

] 79 Tetrahydrothiophene 

] 91 c-l,4-Dichloro-2-butene 

) 95 t-1,4-Dichloro-2-butene 

) 109 1,2,3-Trimethylbenzene 

RRP 

============ 
0.279 

0.276 

3.075 

1.158 

0.207 

0.003 

0.S74 

0.197 

0.093 

0.374 

0.178 

0.006 

0.069 

0.937 

0.439 

0.311 

0.327 

0.251 

0.544 

0.094 

0.019 

0.369 

0.343 

0.067 

0.011 

0.383 

0.187 

0.222 

0.526 

0.064 

0.125 

0.089 

1.862 

RFIO 

0,413 

0.382 

4.641 

1.674 

0.204 

0.003 

0.644 

0.200 

0.081 

0.374 

0.184 

O.OOS 

0.062 

0.920 

0.438 

0.296 

0.324 

0.264 

0.486 

0.084 

0.016 

0.345 

0.299 

0.059 

0.010 

0.362 

0.151 

0.132 

0.428 

0.057 

0.112 

0.097 

1.935 

) MIN 

) RRF 

jo.010 

jo.oio 

jo.oio 

jo.oio 

jo.oio 

jo.001 

jo.oio 

]0.010 

jo.oio 

jo.oio 

jo.oio 
jo.001 

jo.oio 

]0.010 

]0.010 

)0.010 

)0.010 

jo.oio 

jo.oio 

]0.010 

]0.003 

]0.010 

]0.010 

]0.001 

]0.008 

]0.010 

]0.010 

)o.poi 

jo.oio 

jo.oio 

jo.oio 

)0.010 

jo.oio 

1 

%D 

===== 
-47 

-38 

-50 

-44 

1 

-4 

-12 

-1 

13 

0 

-3 

N/A 

10 

1 

0 

4 

1 

N/A 

10 

10 

13 

6 

12 

12 

12 

5 

18 

N/A 

18 

11 

10 

-9. 

-3. 

== 
9 

5 

9 

5 

e 
0 

3 

8 

1 

0 

6 

7 

8 

4 

8 

1 

7 

1 

0 

5 

7 

8 

7 

5 

9 

5 

4 

9 

1 

9 

_ 

MAX ] 

%D ] 
sa = = t: 1 

so.oj 

so.oj 

50.0] 

50.0] 

so.oj 

50.0) 

50.0) 

50.0) 

50.0) 

so.oj 

50.0) 

N/A ] 

50.0] 

50.0] 

SO.O] 

50.0) 

SO.O) 

N/A ) 

SO.O] 

SO.O] 

50.0] 

50.0] 

50.0] 

50.0] 

50.0] 

50.0] 

50.0] 

N/A ) 

50.0) 

• 50.0] 

50.0] 

50.0] 

SO.O] 
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8A 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: STL-DENVER Contract: 

Lab Code: Case No.: 5186179 SAS No.: 8260B SDG No.: D5F250124 

Lab File ID (Standard): RR2754 Date Analyzed: 07/01/05 

Instrument ID: R2 Time Analyzed: 0836 

GC Column: HP624 ID: 0.32 (mm) Heated Purge: (Y/N) N 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

EPA SAMPLE 
NO. 

LCS 
VBLK 
TB-062405 
FB-062405 
BH-9E-1216 
BH-E-1216 
BH-E-1216 
BH-E-1216 

ISl(CBZ) 
AREA # 

177168 
354336 
88584 

174184 
185406 
179256 
185191 
189824 
196403 
206180 
200189 

RT # 

8.76 
9.26 
8.26 

8.76 
8.76 
8.77 
8.76 
8.76 
8.76 
8.77 
8.76 

IS2 
AREA # 

964832 
1929664 
482416 

989906 
998430 

1047180 
1061871 
1017093 
1100594 
1195961 
1190289 

RT # 

6.07 
6.57 
5.57 

6.07 
6.07 
6.07 
6.07 
6.07 
6.07 
6.07 
6.08 

IS3(DCB) 
AREA # 

215905 
431810 
107952 

247626 
242295 
232293 
252605 
234838 
268168 
272876 
268852 

RT # 

10.95 
11.45 
10.45 

10.95 
10.94 
10.94 
10.95 
10.95 
10.95 
10.94 
10.95 

ISl (CBZ) 
IS2 
IS3 (DCB) 

= Chlorobenzene-d5 
= Fluorobenzene 
= 1,4-Dichlorobenzene-d4 

AREA UPPER LIMIT = -»-100% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = •¥ 0.50 minutes of internal standard RT 
RT LOWER LIMIT = - 0,. 50 minutes of internal standard RT 

# Column used to flag values outside QC limits with an asterisk, 
* Values outside of QC limits. 

Ipage 1 of l 
FORM VIII VOA OLM03.0 
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8A 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: STL-DENVER Contract: 

Lab Code: Case No.: 5186179 SAS No.: 8260B SDG No.: D5F250124 

Lab File ID (Standard): RR2698 Date Analyzed: 06/30/05 

Instrument ID: R2 Time Analyzed: 0045 

GC Colvimn: HP624 ID: 0.32 (mm) Heated Purge: (Y/N) N 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

EPA SAMPLE 
NO. 

ICV03 0 

ISl(CBZ) 
AREA # 

175964 
351928 
87982 

211908 

RT # 

8.75 
9.25 
8.25 

8.76 

IS2 
AREA # 

1050691 
2101382 
525346 

1104328 

RT # 

6.07 
6.57 
5.57 

6.06 

IS3(DCB) 
AREA # 

234441 
468882 
117220 

279911 

RT # 

10.94 
11.44 
10.44 

10 . 94 

151 (CBZ) = Chlorobenzene-d5 
152 = Fluorobenzene 
153 (DCB) = l,4-Dichlorobenzene-d4 

AREA UPPER LIMIT = -H100% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = -»- 0.50 minutes of internal standard RT 
RT LOWER LIMIT = - 0.50 minutes of internal standard RT 

# Column used to flag values outside QC limits with an asterisk. 
* Values outside of QC limits. 

page 1 of 1 
FORM VIII VOA OLM03.Ol 
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Volatile GC/MS 
CLP-Like Forms 

Lot ID: D5F250124 

Client: Ashland Chemical Companv 

Method: SW846 8260B 

Associated Samples: 005. 006. 009 through 013 

Batch: 5181482 

78 



K I S S H M M H I STL 
Ashland Chemical Company 

Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

Dilution Factor: 

STL DENVER 

D5F250124 

SOLID 

13 

Dry 

8260B 

ug/kg 

5181482 

6.06 g 

1 

U Result is less than the method detection limit (MDL). 

J Estimated result. Result is less than RL. 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

BH-B-0102 

D5F250124-005 

HED691AC 

06/24/05 10:10 

06/25/05 08:30 

06/25/05 10:00 

06/29/05 18:12 

G 

CAS No. 

127-18-4 

Analyte 

Tetrachloroethene 

Conc. 

0.20 

MDL 

0.20 

RL 

5:8 

Q 

J 

CAS No. 

17060-07-0 

2037-26-5 

1868-53-7 

460-00-4 

Surrogate 

1,2-Dichloroethane-d4 

Toluene-d8 

Dibromofluoromethane 

4-Bromofluorobenzene 

%Rec 

118 

97 

104 

89 

Lower Limit 

32 

25 

43 

29 

Upper Limit 

133 

145 

131 

148 

Q 

Form 1 Analysis Data Sheet Equivalent 79 



ttaati'sii'jii a x i^ 

Ashland Chenucal Company 

Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

Dilation Factor: 

STL DENVER 

D5F250124 

SOLID 

18 
Drv 

8260B 

ug/kg 

5181482 

6.2 g 

1 

U Result is less than the method detection limit (MDL). 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

BH-B-0506 

D5F250124-006 

HED7A1AC 

06/24/05 10:18 

06/25/05 08:30 

06/25/05 10:00 

06/29/05 18:33 

G 

CAS No. 

127-18-4 

CAS No, 

17060-07-0 

2037-i26-5 

1868-53-7 

460-00-4 

Analyte 

Tetrachloroethene 

. . . . . . . . .̂  . -. . , - . . . 

Surrogate 

1,2-Dichlbroethane-d4 

Toluene-d8 

Dibromofluoromethane 

4-Bromofluorobenzene 

Conc. 

0.21 

% Rec 

110 

98 

99 

93 

MDL 

0.21 

Lower Limit 

32 

25 

43 

29 

RL 

6.1 

Upper Limit 

133 

145 

131 

148 

Q 

u 

Q 

Form 1 Analysis Data Sheet Equivalent 
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mma STL 

U Result is less than the method detection limit (MDL). 

J Estimated result. Result is less than RL. 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

Dilution Factor: 

STL DENVER 

D5F250124 

SOLID 

12 

DSL 

?260B 

ug/ke 

5181482 

6.42 g 

1 

Ashland Chemical Company 

Analysis Data Sheet 

Client Sample ID: 

Lab Saraple ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

• • 

BH-A-0102 

D5F250124-009 

HED7F1AC 

06/24/05 11:36 

06/25/05 08:30 

06/25/05 10:pO 

06/29/05 18:54 

s 

CAS No. 

127118-4 

Analyte 

Tetrachloroethene 

Conc. 

0.28 

MDL 

0:19 

RL 

5.7. 

Q 

- J 

CAS No. 

17060-07-0 

2037-26-5 

1868-53-7 

460-00-4 

Surrogate 

1,2-Dichloroethane-d4 

Toluene-d8 

Dibromofluoromethane 

4-Bromofluorobenzene 

% Rec 

112 

95 

101 

86 

Lower Limit 

32 

25 

43 

29 

Upper Limit 

133 

145 

131 

148 

Q 

Form J Analysis Data Sheet Equivalent 81 



mmm STL 
Ashland Chemical Company 

Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

Dilution Factor: 

STL DENVER 

D5F250124 

SOLID 

14 

Drv 

8260B 

yg/kg 

5181482 

6-09 g 

1 

U Result is less than the method detection limit (MDL). 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

BH-A-0506 

D5F250124-010 

HED7H1AC 

06/24/05 11:40 

06/25/05 08:30 

06/25/05 10:00 

06/29/05 19:16 

G 

CAS No. 

127-18-4 

Analyte 

Tetrachloroethene 

Conc. 

0.20 

MDL 

0.20 

RL 

5.8 

Q 

u 

CAS No. 

17060-07-0 

1 2037-26-5 

1868-53-7 

I46O-OO-4 

Surrogate 

1,2-Dichloroethane-d4 

Toluene-d8 

Dibromofluoromethane 

4-Bromofluorobenzene 

%Rec 

119 

89 

100 

86 

Lower Limit 

32 

25 

43 

29 

Upper Limit 

133 

145 

131 

148 

Q 

Form 1 Analysis Data Sheet Equivalent 
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t a i f i f t f a i STL 
Ashland Chemical Company 

Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

Dilution Factor: 

§TL DENVER 

D5F250124 

SOLID 

14 

Dry 

8260B 

-Ug/kg 

5181482 

5.96 g 

1 

Client Sample ID: 

Lah Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

BH-9A-0506 

D5F250124-011 

HED7K1AC 

06/24/05 12:00 

06/25/05 08:30 

06/25/05 10:00 

06/29/05 19:37 

G 

CAS No. 

127-18-t 

Analyte 

Tetrachloroethene 

Conc. 

0.20 

MDL 

0.20 

RL 

5.8 

Q 

u 

CAS No. 

17060-07-0 

2037-26-5 

1868-53-7 

460-00-4 

Surrogate 

1,2-Dichloroethane-d4 

Toluene-d8 

Dibromofluoromethane 

4-Bromofluorobenzene 

% Rec 

119 

97 

104 

93 

Lower Limit 

32 

25 

43 

29 

Upper Limit 

133 

145 

131 

148 

Q 

1 

U Result is less than the method detection limit (MDL). 

Form 1 Analysis Data Sheet Equivalent 
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omaa STL 
Ashland Chemical Company 

Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit-' 

QC Batch ID: 

Sample Aliquot: 

Dilution Factor: 

STL DENVER 

D5F250124 

SOLID 

12 
Dry 

8260B 

ug/kg 

5181482 

5.97 g 

1 

U Result is less than the method detection limit (MDL). 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

AC-BH002-0405 

D5F250124-012 

HED7M1AC 

06/24/05 12:36 

06/25/05 08:30 

06/25/05 10:00 

06/29/05 19:58 

G 

Form 1 Analysb Data Sheet Equivalent 

CAS No. 

127-18-4 

Analyte 

Tetrachloroethene 

Conc. 

0.21 

MDL 

0.21 

RL 

6.0 

Q 

u 

CAS No. 

17060-07-0 

'2037-26-5 

1868-53-7 

460-00-4 

Surrogate 

1,2-Dichloroediane-d4 

Toluene-d8 

Dibromofluoromethane 

4-Bromofluorobenzene 

% Rec 

108 

95 

95 

95 

Lower Limit 

32 

25 

43 

29 

Upper Limit 

133 

145 

131 

148 

Q 

84 



Dmca STL 
Ashland Chemical Company 

Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

Dilution Factor: 

STL DENVER 

D5F250124 

SOLID 

19 

DD! 

?260B 

ug/kg 

5181482 

6.23 g 

1 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

AC-BH002-0708 

D5F250124-013 

HED7P1AC 

06/24/05 12:40 

06/25/05 08:30 

06/25/05 10:00 

06/29/05 20:19 

G 

CAS No. 

127-18-4 

Analyte 

'Tetrachloroethene 

Conc. 

0.21 

MDL 

0.21 

RL 

i . i 

Q 

u 

CAS No. 

17060-07-0 

2037-26-5 

1868-53-7 

460-00-4 

Surrogate 

1,2-Dichloroethane-d4 

Toluene-d8 

Dibromofluoromethane 

4-Bromofluorobenzene 

%Rec 

106 

96 

99 

96 

Lower Limit 

32 

25 

43 

29 

Upper Limit 

133 

145 

131 

148 

Q 

U Result is less than the method detection limit (MDL). 
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SW846 8260B SURROGATE RECOVERY 

Lab Name: Severn Trent Laboratories, Inc. Client: Ashland Chemical Company 

Lab Code: STLDEN SDG No: 

Lot #: D5F250124 

Extraction: XXA4BQK01 

1 CLIENT ID. 

1 =================================== 
01|BH-D-1112 
021BH-C-1112 
03[METHOD BLK. HEX3M1AA 
04)LCS HEX3M1AC 
051LCSD HEX3M1AD 

SRGOl 

108 
102 
98 
119 
109 

SRG02 

102 
93 
90 

. 112 
101 

SRG03 

98 
92 
85 
106 
104 

SRG04 

110 
109 
92 
117 
111 

TOT 0UT| 

00 1 
00 1 
00 1 
00 1 
00 1 

SURROGATES 
SRGOl = Dibromofluoromethane 
SRG02 = l,2-Dichloroethane-d4 
SRG03 = Toluene-dB 
SRG04 = 4-Bromofluorobenzene 

QC LIMITS 
( 71-126) 
( 61-129) 
( 68-128) 
( 80-128) 

# Column to be used to flag recovery values 
* Values outside of recjuired QC Limits 
D System monitoring Compound diluted out 

FORM II 
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SW846 8260B SURROGATE RECOVERY 

Lab Name: Severn Trent Laboratories, Inc. Client: Ashland Chemical Company 

Lab Code: STLDEN SDG No: 

Lot #: D5F250124 

Extraction: XXA4DQK01 

1 CLIENT ID, 

CljBH-B-0102 
021BH-B-0506 
03 IBH-A-0102 
041BH-A-0506 
05|BH-9A-0506 
06|AC-BH002-0405 
07|AC-BH002-0708 
08IMETHOD BLK. HEP4F1AA 
0?|LCS HEP4F1AC 
101LCSD HEP4F1AD 

SRGOl 

104 
99 
101 
100 
104 
95 
99 
104 
99 
100 

SRG02 
======= 
118 
110 
112 
119 
119 
108 
106 
111 
107 
103 

SRG03 
^ —— -.___ 
97 
98 
95 
89 
97 
95 
96 
102 
100 
97 

SRG04 

89 
93 
86 
86 
93 
95 
96 
88 
91 
86 

TOT 0UT| 

= == = = = = = 
00 1 
00 1 
00 1 
00 , 1 
00 1 
00 1 
00 1 
00 1 
00 1 
00 1 

SURROGATES 
SRGOl = Dibromofluoromethane 
SRG02 = l,2-Dichloroethane-d4 
SRG03 = Toluene-d8 
SRG04 = 4-Bromofluorobenzene 

QC LIMITS 
( 71-126) 
( 61-129) 
( 68-128) 
( 80-128) 

# 
* 
D 

Column to be used to flag recovery values 
Values outside of recjuired QC Limits 
Systera monitoring Compound diluted out 

FORM II 
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SW846 8260B SURROGATE RECOVERY 

Lab Name: Severn Trent Laboratories, Inc. Client: Ashland Chemical Company 

Lab Code: STLDEN SDG No: 

Lot #: D5P250124 

Extraction: XXI25QK01 

01 
lo2 
03 
104 
|05 
06 
.07 
08 

I CLIENT ID. SRGOl SRG02 SRG03 SRG04 TOT OUT| 

|TB-062405 1 93 | 88 | 100 | 89 | 00 | 
lFB-062405 I 90 | 90 | 94 | 93 | 00 | 
IBH-9E-1216 1 100 1 88 1 94 j 92 j 00 | 
|BH-E-1216 X 96 1 88 j 105 | 100 | 00 t 

1 METHOD BLK. HEV4K1AA I 100 | 90 | 103 | 92 | 00 | 
ILCS HEV4K1AC I 100 j 97 | 111 j 102 | 00 | 
|BH-E-1216 D 1 92 1 85 1 100 | 96 | 00 | 
lBH-E-1216 S I 93 1 89 | 105 | 96 | 00 | 

SURROGATES 
SRGOl = Dibromofluoromethane 
SRG02 = 1,2-Dichloroethane-d4 
SRG03 = Toluene-d8 
SRG04 = 4-Bromofluorobenzene 

QC LIMITS 
( 73-118) 
( 62-128) 
( 77-117) 
( 78-118) 

# Column to be used to flag recovery values 
* Values outside of required QC Limits 
D System monitoring Compotmd diluted out 

FORM II 
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BBIO STL 
Ashland Chemical Company 

Analysis Data Sheet 

Lah Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

Dilution Factor: 

STL DENVER 

P5F250124 

SOLID 

0.0 

Wet 

8260B 

ug/kg 

5181482 

l g 
1 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

D5F3000Q0^82C 

HEP4F1AC 

06/25/05 10:00 

06/29/05 09:46 

G 

Analyte 

Benzene 

Toluene 

Trichloroethene 

Chlorobenzene 

1,1-Dichloroethene 

True 

50.0 

50.0 

50.0 

50.0 

50.0 

Found 

51.5 

51.2 

50.5 

52.3 

47.9 

%Rec 

103 

102 

101 

105 

96 

Q Limits 

78 - 130 

76-126 

80-127 

79-120 

54-124 

CAS No. 

17060-07-0 

2037-26-5 

1868-53-7 

460-00-4 

Surrogate 

1,2-Dichloroethane-d4 

Toluene-d8 

Dibromofluoromethane 

4-Bromofluorobenzene 

% Rec 

107 

100 

99 

91 

Lower Limit 

61 

68 

71 

80 

Upper Limit 

129 

128 

126 

128 

Q 

U Result is less than the method detection limit (MDL). 

Form 3 LCS Analysis Data Sheet Equivalent 89 



Ashland Chemical Company 

Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

Dilution Factor: 

STL DENVER 

D5F250124 

SOLID 

0.0 

Wet 

8260B 

ug/kg 

5181482 

Lg 

1 

Client Sample ID: 

LabSamplelD: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

D5F300000-482L 

HEP4F1AD 

06/25/05 10:00 

06/29/05 16:26 

G 

Analyte 

Benzene 

Toluene 

Trichloroethene 

Chlorobenzene 

1,1-Dichloroethene 

True 

50.0, 

50.0 

50.0 

50.0 

50.0 

Found 

45.3 

49.9 

45.9 

50.3 

40.8 

C %Rec 

91 

100 

92 

101 

82 

Q RPD 

13 

2.7 

9.4 

4.0 

16 

Q 

QC Limits 

% Rec 

78-130 

76- 126 

80-127 

79-120 

54- 124 

RPD 

20 

20 

20 

20 

22 

• CAS No. 

g 17060-07-0 

^ 2037-26-5 

J 1868-53-7 

1 460-00-4 

U Result is les 

Surrogate 

1,2-Dichloroethane-d4 

ToltJene-d8 

Dibromofluoromethane 

4-Bromofluorobenzene 

s than the method detection limit (MDL). 

Form 3 LCSD Analysis Data 

%Rec 

103 

97 

100 

86 

Sheet Equivalent 

Lower Limit 

61 

68 

71 

80 

Upper Limit 

129 

128 

126 

128 

Q 

90 



Ba^ STL 
Ashland Chemical Company 

Analysis Data Sheet 

LabName: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 
Sample AJiquot: 

Dilution Factor: 

STL DENVER 

D5F250124 

SOLID 

Wet 

8260B 

ug/ke 

5181482 

5^ 
1 

Client Sample ID: 

LabSamplelD: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

D5F300000-482B 

HEP4F1AA 

06/25/05 10:00 

06/29/05 17:51 

G 

CAS No. 

127-18-4 

Analyte 

Tetrachloroethene 

Conc. 

0.17 

MDL 

0.17 

RL 

5.0 

Q 

u 

CAS No. 

17060-07-0 

2037-26-5 

1868-53-7 

460r00-4 

Surrogate 

1,2-Dichloroethane-d4 

Toiuene-d8 

Dibromofluoromethane 

4-Bromofluorobenzene 

% Rec 

111 

102 

104 

88 

Lower Limit 

32 

25 

43 

29 

Upper Limit 

133 

145 

131 

148 

Q 

u Result is less than the method detection limit (MDL). 

Form 4 Prep Blank Equivalent 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

BLANK WORKORDER NO. 

SW846 8260B METHOD BLANK SUMMARY 

iicib Name: Sevem Trent Laboratories, Inc. 

Lab Code: STLDEN 

Lab File ID: G3292.D 

Date Analyzed: 06/29/05 

Matrix: SOLID 

GC Column: DB-624 ID: .32 

Instrument ID;: G 

I 
I HEP4F1AA 

SDG Number: 

Lot Number: D5F250124 

Time Analyzed: 17:51 

Date Extracted:06/25/05 

Extraction Method: 5035 

Level:(low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS, LCSD, MS , MSD: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

CLIENT ID. 

BH-B-0102 
BH-B-0506 
BH-A-0102 
BH-A-0506 
BH-9A-0506 
AC-BH002-0405 
AC-BH002-0708 
CHECK SAMPLE 
DUPLICATE CHECK 

SAMPLE LAB DATE TIME | 
WORK ORDER # FILE ID ANALYZED ANALYZED j 

HED691AC |G3293.D j 06/29/05 | 18:12 | 
HED7A1AC |G3294.D | 06/29/05 | 18:33 | 
HED7F1AC |G3295.D | 06/29/05 | 18:54 | 
HED7H1AC IG3296.D | 06/29/05 | 19:16 | 
HED7K1AC |G3297.D | 06/29/05 | 19:37 | 
HED7M1AC |G3298.D | 06/29/05 | 19:58 | 
HED7P1AC IG3299.D | 06/29/05 | 20:19 | 
HEP4F1AC C IG3270.D | 06/29/05 | 09:46 | 
HEP4F1AD L |G3288.D | 06/29/05 | 16:26 | 

1 1 . - .1 1 

1 II 1 

COMMENTS: 

FORM IV 
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FORM 5 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

LabName: STL-DENVER Contract: 

Lab Code: Case No.: 5181482 SAS No.: 8260B SDG No.: D5F250124 

Lab File ID: G2695 BFB Injection Date: 06/09/05 

Instrument ID: G BFB Injection Time: 1413 

GC Column: HP624 ID: 0.32 (mm) Heated Purge: (Y/N) N 

m/e 

50 
75 
95 
96 

173 
174 
175 
176 
177 

ION ABUNDANCE CRITERIA 
= = ̂ s = = ̂  = = = s = = =: = :=s = = = =r^ = = = ̂  = = =: = £7 = = = = = = = = =r=:s = = ̂  = ̂  = =:s = = := 
15.0 - 40.0% of mass 95 
3 0.0 - 60.0% of mass 95 

. Base Peak, 100% relative abundance . . 
5.0 - 9.0% of mass 95 . 
Less than 2.0% of mass 174 
50.0 - 100.0% of mass 95 
5.0 - 9.0% of mass 17^ 
95.0 - 101.0% of mass 174 
5.0 -̂  9.0% of mass 176 

1-Value is % mass 174 2-Value is % mass 

% RELATIVE 
ABUNDANCE 

============== 
19.1 
45.7 
100.0 
6.6 
0.0 ( 0.0)1 
80.6 
6.9 .( 8.6)1 
76.9 ( 95.4)1 
6.5 ( 8.5)2 

176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

EPA 
SAMPLE NO. 

SUPP005 
SUPPOIO 
SUPP020 
SUPP050 
SUPPIOO 
SUPP200 

LAB 
SAMPLE ID 

SUPP005 
SUPPOIO 
SUPP020 
SUPP050 
SUPPIOO 
SUPP200 

- - • I 

LAB 
FILE ID 

G2703 
G2704 
G2705 
G2706 
G2707 
G2708 

DATE 
ANALYZED 

06/09/05 
06/09/05 
06/09/05 
06/09/05 
06/09/05 
06/09/05 

TIME 
ANALYZED 

1652 
1713 
1734 
1755 
1817 
1838 

page 1 of l 
FORM V VOA 
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FORM 5 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: STL-DENVER Contract: 

Lcib Code: Case No.: 5181482 SAS No. : 8260B SDG No.: D5F250124 

Lab File ID: G323 0 BFB Injection Date: 06/28/05 

Instrument ID: G BFB Injection Time: 1413 

GC Column: HP624 ID: 0.32 (mm) Heated Purge: (Y/N) N 

m/e 

50 
75 
95 
96 
173 
174 
175 
176 
177 

ION ABUNDANCE CRITERIA 

15.0 - 40.0% of mass 95 
3 0.0 - 60.0% of mass 95 
Base Peak, 100% relative abundance 
5.0 - 9.0% of mass 95 , 
Less than 2.0% of mass 174 - -
50.0 - 100.0% of mass 95 
5.0 - 9.0% of mass 174 
95.0 - 101.0% of mass 174 
5.0 - 9.0% of mass 176 

% REL7 
ABUNI 

20.9 
47.6 

100.0 
7.3 
0.6 T" 

77.4 
6.3 r 
75.0 ( 
4.7 ( 

^TIVE 
)ANCE 

0.8)1 

8.1)1 
96.8)1 
6.3)2 

1-Value is % mass 174 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

EPA 
SAMPLE NO. 

MAIN005 
MAINOIO 
MAIN020 
MAIN050 
MAINIOO 
MAIN2 00 
ICV 

LAB 
SAMPLE ID 

MAIN005 
MAINOIO 
MAIN020 
MAIN050 
MAINIOO 
MAIN200 
MAIN050 

LAB 
FILE ID 

G3232 
G3233 
G3234 
G3235 
G3236 
G3237 
,G3239I 

— 

DATE 
ANALYZED 

06/28/05 
06/28/05 
06/28/05 
06/28/05 
06/28/05 
06/28/05 
06/28/05 

TIME 
ANALYZED 

1448 
1510 
1531 
1552 
1614 
1635 
1718 

page l of i 
FORM V VOA 
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FORM 5 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: STL-DENVER Contract: 

Lab Code: Case No.: 5181482 SAS No.: 8260B SDG No.: D5F250124 

Lab File ID: G3267 BFB Injection Date: 06/29/05 

Instrument ID: G BFB Injection Time: 0829 

GC Column: HP624 ID: 0.32 (mm) Heated Purge: (Y/N) N 

m/e 

50 
75 
95 
96 
173 
174 
175 
176 
177 

ION ABUNDANCE CRITERIA 

15.0 - 4 0.0% of mass 95 
30.0 - 60.0% of mass 95 
Base PeaJk, 100% relative abundance 
5.0 - 9.0% of mass 95 
Less than 2.0% of mass 174 
50.0 - 100.0% of mass 95 
5.0 - 9.0% of mass 174 
95.0 - 101.0% of mass 174 
5.0 - 9.0% of mass 176 

1-Value is % mass 174 2-Value is % mass 

% RELA 
ABUND 

25.3 
46.8 
100.0 
8.9 
0.0 T 

62.3 
4.4 ( 
62.9 (1 
4.1 ( 

176 

TIVE 
ANCE 

0.0)1 

7.1)1 
00.9)1 
6.5)2 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS 

page l of l 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

f 1 

EPA 
SAMPLE NO. 

MAIN050 
SUPP050 
LCS 
LCSD 
PBLK 
BH-B-1112 
BH-3-0506 
BH-A-0102 
BH-A-0506 
BH-9A-0506 
AC-BH002-040 
AC-BH002-070 

1 LAB 
SAMPLE ID 

MAIN050 
SUPP050 
LCS 
LCSD 
PBLK 
HED691AC 
HED7A1AC 
HED7F1AC 
HED7H1AC 
HED7K1AC 
HED7M1AC 
HED7P1AC 

FORM \ 

1 LAB 
FILE ID 

G3268 
G3269 
G3270 
G3288 
G3292 
G3293 
G32,94 
G3295 
G3296 
G3297 
G3298 
G3299 

r VOA 

DATE 
ANALYZED 

06/29/05 
06/29/05 
06/29/05 
06/29/05 
06/29/05 
06/29/05 
06/29/05 
06/29/05 
06/29/05 
06/29/05 
06/29/05 
06/29/05 

• 

TIME 
ANALYZED 

0845 
0925 
0946 
1626 
1751 
1812 
1833 
1854 
1916 
1937 
1958 
2019 

95 



Report Date : 3 0-Jun-2005 17:02 Page 1 
CO 
<y> 

S t a r t Cal Date 
End Cal Date 
Quant Method 
Target Version 
In t eg ra to r 
Method file 
Cal Date 

STL Denver 

INITIAL CALIBRATION DATA 

26-JAN-2005 11:49 
28-JUN-2005 16:35 
ISTD 
3.40 
HP RTE 
/chem/G.i/062905.b/G5030-8260B-soil.m 
29-Jun-2005 10:06 appelhad 

Cal ibra t ion F i l e Names: 
Level 1: /chem/G.1/0609051.b/g2703.d 
Level 2: /chem/G.i/060905i.b/g2704.d 
Level 3: /chem/G.1/0609051.b/g2705.d 
Level 4: /chem/G.i/060905i.b/g2706.d 
Level 5: /chem/G.i/060905i.b/g2707.d 
Level 6: /chem/G.i/060905i.b/g2708.d 

=:a 

M 

M 

Compound 

i = » = = = = = = = . = = = = = = = = = = = = = = . = = = = = . = « = = 

1 1,2-Dicliloroethene (total) 

2 Xylene (total) 

3 dichlorodifluoromethane 

4 Dichlorotetrafluoroethane 

5 Chloromethane 

6 Vinyl Chloride 

7 Ethylene Oxide 

8 Bromomethane 

9 Chloroetheme 

5 1 
Level 1 1 

=========== 1 
O.S2S65| 

4.46447] 

0.50943] 

0.39439] 

0.91771] 

0.923541 

0.02259] 

0.48934] 

0.39520] 

1 

10 1 
Level 2 ) 

= = = = = = = = = = = ] 
0.44146] 

4.32176] 

0.42973] 

0.33816) 

0.7S555] 

0.70430] 

0.02022] 

0.40888] 

0,33240] 

1 

20 1 
Level 3 

===== 
0.50106 

4.298731 

0.44582| 

0.3262SJ 

0.77239 

0.72240 

0.02152 

0.41644 

0.34547 

50 

Level 4 

0.45B16 

4.26125 

0.40101 

0.33209 

0.69053 

0.67311 

0.02245 

0.39801 

0.31242 

1 100 I 
] Level 5 1 

]===========! 
] 0.448011 

] 4.26512{ 

] 0.39785| 

] 0.328421 

] 0.672531 

1 0.64177] 

1 0.02338 

] 0.41372 

] 0.30899] 

1 1 

200 

Level 6 

==========. 
0.43373 

4.17815 

0.38208 

0.28641 

0.64644 

0.81397 

0.01960 

0.46780 

0.31481 

1 
] Curve 

1. 
]AVRO 

]AVRG 

JAVRO 

lAVRG 

]AVRG 

JAVRG 

JAVRG 

]AVRG 

JAVRG 

1 

( 
b 

Coefficients 

ml m2 ' 

] 0.46801] 

] 4.29825] 

] 0.42765] 

] 0.33429] 

] 0.74252] 

1 0.69651] 

] 0.02163] 

] 0.43236] 

] 0.33488] 

1 1 

%RSD I 

or R-2 ] 

ssaicascBBs 

7.87543] 

2.20893] 

10.81535] 

10.38245] 

13.27581] 

10.59414] 

6.79391] 

8.55145] 

9.75372] 

1 



Report Date : 30-Jun-2005 17:02 Page.2 

Start Cal Date 
End Cal Date 
Quant Method 
Targe t Vers ion 
I n t e g r a t o r 
Method f i l e 
Cal Date 

STL Denver 

INITIAL CALIBRATION DATA 

26-JAN-2005 11:49 
28-JUN-2005 16:35 
ISTD 
3.40 
HP RTE 
/chem/G.i /062905.b/G5030-8260B-soi l .m 
29-Jun-2005 10:06 appelhad 

1 1 
] Compound ] 

]====== 
1 10 

1 11 

1 12 

] 126 

1 13 

] 127 

1 14 

1 15 

1 1£ 

1 17 
] 128 

1 16 

1 19 

1 20 

1 21 

1 22 

1 23 

:====3=======as====s=========c] 

Dlchlorofluoromethane ] 

Trichlorofluoromethane ] 

Ethanol ] 

1,2-dichloro-1,1,2-trifluoroe] 

Ethyl Ether ] 

2,2-dichloro-1,1,1-trifluoroe] 

Acrolein ] 

Acetone ] 

Trichlorotrifluoroethane ] 

1,1-Dichloroethene ] 

2 -Propanol ] 

lodomethane ] 

Acetonitrile ] 

Methyl Acetate ] 

Allyl Chloride ] 

Carbon Disulfide ] 

tert-Butyl alcohol ] 

Level 1 

1.26789 

0.69484 

+ + + + + 

0.61601 

0.51681 

0.93618 

0.13641 

0.27193 

0.49715 

0.55186 

0.03726 

1.08078 

0.05880 

0.40959 

0.82015 

2.14004 

0.07491 

10 1. 

Level 2 ]' 

1.11374] 

0.62507] 

0.00674] 

0.54825] 

0.45017] 

0.79145] 

0.11988] 

0.21428] 

0.42332] 

0.47672] 

0.03483] 

0.95589] 

0.05237] 

0.36864] 

0.69918] 

1.86470] 

0.06038] 

2C 1 
Level 3 ] 

= = = = = = = = = = = ] 
1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

13231] 

64116] 

00855] 

57251] 

47165] 

82177] 

13324] 

21186] 

43886] 

49110] 

03688] 

01562] 

06294] 

40639] 

.69019] 

89806] 

06781) 

1 

50 1 
Level 4 ] 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

==<•==] 

17820] 

58377] 

00810] 

57422] 

48847] 

83812] 

12523] 

20008] 

44074] 

44566] 

03878] 

94392] 

06785] 

40388] 

.70479] 

89560] 

06857] 

1 

100 ] 

Level 5 ] 

1.21448] 

0.56618] 

0.00820) 

0.56990] 

0.48302] 

0.84254) 

0.12293) 

0.19118] 

0.43709] 

0.44651] 

0.04027] 

0.96084] 

0.06991] 

0.40292] 

0.71847) 

1.88914] 

0.06709) 

200 

Level 6 

1.08909 

0.56836 

0.00927 

0.50672 

0.44849 

0.74595 

0.13283 

0.20099 

0.39212 

0.44175 

0.03756 

0.97237 

0.07223 

0.37149 

0.63083 

1.66744 

0.07245 

cSirye] 

.= ===1] 

AVRG ) 

AVRG ] 

AVRG ) 

AVRG ] 

AVRG 1 

AVRG ) 

AVRG ] 

AVRG ] 

AVRG ) 

AVRG ) 

AVRG ] 

AVRG ] 

AVRG ) 

]AVRG ] 

]AVRG ) 

AVRG ] 

lAVRG ) 

1 1 

Coefficients 

ml 

1.16595] 

0.61323) 

0.00817) 

0.56460) 

0.47643] 

0.82934] 

0.12842) 

0.21505] 

0.43821) 

0.47560] 

0.03760] 

0.98823) 

0.06402) 

0.39382) 

0.71060] 

1.89250) 

0.06854] 

m2 

tRSD ] 

or 

.-=.. 
5 

8 

11 

6 

5 

7 

5 

13 

7 

B 

4 

5 

11 

4 

8 

7 

7 

R-2 ] 

1 
77397] 

21093) 

27268] 

35789) 

40233] 

64760) 

16161] 

53703] 

79121) 

89359) 

87770] 

22421) 

71154] 

71436] 

.67648) 

93498) 

.29673] 

1 



Report Date : 3 0-Jun-2005 17:02 Page 3 oo 

S t a r t Cal Date 
End Cal Date 
Quant Method 
Targe t Vers ion 
I n t e g r a t o r 
Method f i l e 
Cal Date 

STL Denver 

INITIAL CALIBRATION DATA 

26-JAN-2005 11:49 
28-JUN-2005 16:35 
ISTD 
3 .40 
HP RTE 
/chem/G.i /062905.b/G5030-8260B-soi l .m 
29-Jun-2005 10:06 appelhad 

Compound 

s a 3 = a ^ a = = nSBss3t:B = s a = E S 3 E = e c = = = c s a a a 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Methylene Chloride 

Acrylonitrile 

Methyl t-butyl ether 

trans-1,2-Dichloroethene 

Hexane 

vinyl acetate 

Isopropyl ether 

1,1-Dichloroethane 

Chloroprene 

BTBE 

2-Butanone 

Ethyl Acetate 

Propionitrile 

cis-l,2-Dichloroethene 

2,2-Dichloropropane 

Methacrylonitrile 

Bromochloromethane 

5 1 
Level 1 ] 

= = = = = = = = = . = ] 
130909] 

0.22777] 

1.04989) 

0.54945) 

1.99736] 

0.82122) 

0.33315] 

0.96208] 

0.48305] 

0.93547] 

0.27308] 

0.36877] 

0.06441) 

0.50186] 

0.49880] 

0.29225] 

0.30882) 

1 

10 

Level 2 

227528 

0.21059 

0.97562 

0.47137 

1.67015 

0.75142 

0.30031 

0.85131 

0.42828 

0.85675 

0.22312 

0.32335 

0.05313 

0.41154 

0.41312 

0.25226 

0.27678 

20 

Level 3 

c=3ss:s = a s K = 

410631 

0.23188 

0.97328 

0.52978 

1.84129 

0.75878 

0.32703 

0.88619 

0.4S3S9 

0.87052 

0.24633 

0.33448 

0.06343 

0.47234 

0.45287 

0.27845 

0.29554 

50 

l«vel 4 

a = = = s = = a = a a 

1018342 

0.22027 

0.99602 

0.48505 

1.72007 

0.76766 

0.28804 

0.78090 

0.42876 

0.88050 

0.22693 

0.32716 

0.05980 

0.43127 

0.40060 

0.26228 

0.2705S 

100 

Level 5 

=========== 
2115008 

0.21497 

1.00176 

0.47753 

1.76865 

0.74163 

0.28183 

0.78336 

0.42140 

0.86428 

0.21946 

0.34391 

0.05784 

0.41849 

0.40256 

0.24646 

0.26398 

200 1 
Level 6 ) 

= = = = = = = = = . = ) 
4321146) 

0.21732) 

0.94761) 

0.46168) 

1.70708] 

0.66547] 

0.27570] 

0.76329) 

0.41433) 

0.59911] 

0.23140) 

0.31615] 

0.05906) 

0.40577] 

0.38494] 

0.19699) 

0.25684] 

1 

Curve] 

Coefficients 

ml 

= = = = = = = B S = = = = = K = = S B 

05062] 0.57114) 

] 0.22047] 

] 0.99070] 

) 0.49581) 

) 1.78410) 

) 0.75103) 

] 0.30101) 

] 0.83785) 

) 0.43824) 

) 0.83444) 

] 0.23672] 

] 0.33564) 

) 0.05961) 

) 0.44021] 

] 0.42548) 

] 0.25478) 

) 0.27875) 

1 1 

m2 

S B s a s c s s 

%RSO ] 

or R-2 ] 

= = 1 
0.99858] 

3.63599] 

3.50880] 

7.12668) 

6.72646) 

6.70335) 

7.98310] 

9.20200] 

5.85171] 

14.21998) 

8.49507) 

S.60560] 

6.83633] 

8.73484) 

10.00816] 

12.94177] 

7.09419] 

1 



Report Date : 30-Jun-2005 17:02 Page 4 

S t a r t Cal Date 
End Cal Date 
Quant Method 
Targe t Vers ion 
I n t e g r a t o r 
Method f i l e 
Cal Date 

STL Denver 

INITIAL CALIBRATION DATA 

26-JAN-2005 11:49 
28-JUN-2005 16:35 
ISTD 
3,40 
HP RTE 
/chem/G.i/062905.b/G5030-8260B-soil.m 
29-Jun-2005 10:06 appelhad 

Compound 

41 Chloroform 

42 Tetrahydrofuran 

44 1,1,l-Trichloroethane 

45 Isobutanol 

4 6 Cyclohexane 

47 1,l-Dichloropropene 

4 8 Carbon Tetrachloride 

50 1,2-Dichloroethane 

51 Benzene 

52 TAME 

54 n-Butanpl 

55 Trichloroethene 

56 2-Pentanone 

57 Methyl Methacrylate 

58 1,2-Dichloropropane 

5 9 Methyl c:yclohexane 
60 1,4-Dioxane 

1 5 ) 
] Level 1 ] 

]= = = = = =raaaaa) 

] 0.79125] 

I 0.08374) 

1 0.49521] 

] 0.01672] 

] 0.49424] 

] 0.49341) 

] 0.51398] 

1 0.60292] 

] 1.42158] 

] 0.68964] 

] 0.01211] 

1 0.43386 

) 0.24890 

1 0.07333 

] 0.44436 

] 0.46814 

] 0.00459 

1 

10 

Level 2 

BaasB=EB=aa 

0.73165 

0.07303 

0.46305 

0.01426. 

0.44712 

0.46660 

0.47745 

0.52056 

1.26166 

0.63960 

0.01021-

0.40521 

0.22349 

0.06987 

0.38818 

0.38486 

0.00388 

20 ] 

Level 3 ] 

•= = 1 
0.76467] 

0.07659) 

0.48708] 

0.01596] 

0.44797] 

0.49555) 

0.49290] 

0.53628] 

1.32279] 

0.65359) 

0.01031] 

0.40362] 

0.24186] 

0.07317] 

0.40741 

0.39529 

0.00449] 

1 1 

50 

Level 4 

0.67526 

0.07695 

0.44350 

0.01486 

0.43485 

0.45826 

0.45926 

0.49615 

1.21591 

0.68142 

0.01123 

0.35479 

0.24399 

0.08000 

0.36735 

0.38574 

0.00447 

100 

Level 5 

=====B==B=a 

0.65734 

0.07700 

0.43745 

0.01433 

0.44442 

0.44561 

0.44854 

0.49213 

1.23215 

0.66962 

0.01145 

0.39464 

0.25012 

0.07655 

0.37581 

0.37661 

0.00446 

200 ] ) 

Level 6 ]Curve] 

====)==»..] 
0. 63857 jAVRG ) 

0.07371)AVRG ] 

0.42999]AVRG ] 

0.01543]AVRG ] 

0.39941)AVRG ] 

0.42981]AVRG ] 

0.44539)AVRG ] 

0.47338] AVRG ] 

1.15462)AVRG ) 

0.52287)AVRG ] 

0.01274]AVRG ) 

0.36888]AVRG ] 

0.233631AVRG ] 

0.07212]AVRa ] 

0.36360)AVRG ) 

0.31584]AVRG ] 

0.00459)AVRG ] 

1 ] 1 

Coefficients 

ml 

0.70979] 

0.07684) 

0.45938) 

0.01526] 

0.44467) 

0.46487) 

0.47292] 

0.52024) 

1.26812) 

0.64279) 

0.01134] 

0.39350) 

0.24033] 

0.07417) 

0.39112) 

0.3877S) 

0.00441) 

m2 

\RSD ] 

cr R-2 ] 

8.71698] 

4.94202] 

5.89110] 

6.33891] 

6.83540] 

5.61168] 

5.70894] 

8.87558) 

7.35387] 

9.56870] 

8.73226] 

7.16481) 

4.21748] 

4.82696) 

7.80980] 

12.54310) 

6.03952] 



R e p o r t D a t e : 3 0 - J u n - 2 0 0 5 17 :02 Page 5 
o o 

S t a r t Cal D a t e 
End Cal D a t e 
Quant Metbod 
T a r g e t V e r s i o n 
I n t e g r a t o r 
Method f i l e 
Cal D a t e 

STL Denver 

INITIAL CALIBRATION DATA 

26-JAN-2005 11 :49 
28-JUN-2005 16 :35 
ISTD 
3 .40 
HP RTE 
/ c h e m / G . i / 0 6 2 9 0 5 . b / G 5 0 3 0 - 8 2 6 0 B - s o i l . m 
2 9 - J u n - 2 0 0 5 10 :06 a p p e l h a d 

1 
] Compound 

] = = = = = 

1 £ 1 
] 62 

1 S3 

1 64 
1 65 
] 66 

] 68 

1 £9 
1 70 

1 71 
] 72 

1 73 

1 74 

1 75 

1 76 

1 77 
1 78 

=========ec===========B======= 

Dibromomethane 

Bromodichloromethane 

2-nitropropane 

2-Chloroechyl vinyl ether 

cis-1,3-Dichloropropene 

4-Methyl-2-pentanone 

Toluene 

trans-1,3-Dichloropropene 

Ethyl methacrylate 

1,1,2-Trichloroethane 

2-Hexanone 

1,3-Dichloropropane 

Tetrachloroethene 

Dibromochloromethane 

Tetrahydrothiophene 

1,2-Dibromoethane 

1-Chlorohexane 

5 ) 
Level 1 ) 

= = = = = = = = = = = ) 
0.43249] 

0.58143] 

0.25281] 

+++++ ) 

0.56117) 

1.64606] 

5.24941] 

1.81423) 

1.22879) 

1.48055) 

1.07263) 

2.36180) 

1.37766) 

1.96908) 

0.60265) 

1.81349) 

1.76039) 

1 

10 

Level 2 

=========== 
0.34973 

0.52079 

0.20892 

14042 

0.54020 

1.53656 

4.85081 

1.83551 

1.17995 

1.38140 

1.07271 

2.22385 

1.20041 

1.832S9 

0.60763 

1.70246 

1.81770 

20 ) 

Level 3 ) 

= = = = = = = = = = = ) 
0.37319) 

0.55848] 

0.22852] 

30456] 

0.58183) 

1.57221] 

4.84249) 

1.80985] 

1.35557) 

1.33073) 

1.15136] 

2.20718) 

1.21114) 

1.85463) 

0.59588) 

1.70865) 

1.81487) 

1 

50 ) 

Level 4 ] 

= = = = = = = = = = = ] 
0.32741] 

0.51037] 

0.22267] 

94222] 

0.56148] 

1.65174 

4.92015 

1.93032 

1.30098 

1.32762 

1.22716 

2.07294 

1.18520 

1.94839 

0.56527 

1.7586b 

1.99501 

100 

. Level 5 

==.======== 
0.32153 

0.49965 

0.22718 

222474 

0.58503 

1.59795 

4.69972 

1.91570 

1.36542 

1.32986 

1.22529 

2.07124 

1.15929 

1.92605 

0.61845 

1.77670 

1.96180 

200 

Level 6 

=aa===s=a== 

0.32253 

0.50989 

0.23091 

539125 

0.57615 

1.50886 

4.74179 

1.94319 

1.38726 

1.31400 

1.2,7121 

2.08118 

1.13073 

1.99792 

0.64834 

1.82059 

1.98067 

1 1 Coefficients 

) Curve) b ml 

] ] = = = = . 

]AVRG ] 

jAVRG ] 

]AVRG ) 

)vn.INR) 0 

)AVRG ) 

]AVRG ] 

lAVRG 1 

]AVRG ] 

]AVRG ] 

)AVRG ) 

)AVRG ) 

)AVRG ) 

I.AVRG ) 

)AVRG ) 

)AVRG ) 

jAVRG ) 

)AVR0 ) 

1 1 

=a===aa====aa==aa 

) 0.35448] 

] 0.53010) 

] 0.22850) 

12943] 0.09936) 

] 0.56764] 

] 1.58556] 

) 4.88406) 

] 1.87480) 

] 1.30299) 

] 1.36069) 

] 1.17006] 

] 2.16970) 

] 1.21074) 

] 1.92144) 

] 0.60637) 

) 1.76342] 

] 1.88841] 

1 1 

\RSD 

or R-2 

12.16492 

6.11394 

6.23791 

0.99314 

2.95686 

3.64006 

4.01056 

3.27627 

6.36676 

4.63837 

7.23804 

5.38008 

7.16903 

3.39086 

4.49961 

2.85692 

5.40331 
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S t a r t Cal Date 
End Cal Date 
Quant Method 
Targe t Vers ion 
I n t e g r a t o r 
Method f i l e 
Cal Date 

STL Denver 

INITIAL CALIBRATION DATA 

26-JAN-2005 11:49 
28-JUN-2005 16:35 
ISTD 
3.40 
HP RTE 
/chem/G.i /062905.b/G5030-8260B-soi l .m 
29-Jun-2005 10:06 appelhad 

1 
Conipound ) 

===========aaa=====================) 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

91 

92 

93 

94 

95 

96 

97 

Chlorobenzene ) 

1,1,1,2-Tetrachloroethane ] 

Ethylbenzene ] 

m and p-Xylene ] 

o-Xylene ] 

Styrene ] 

Bromoform ] 

isopropyl benzene ] 

cis-1,4-Dichloro-2-butene ) 

Cyclohexanone ) 

1,1,2,2-Tetrachloroethane ) 

t-1,4-Dichloro-2-butene ) 

1,2,3-Trichloropropane ] 

Bromobenzene ) 

n-Propylbenzene ] 

2-Chlorotoluene ) 

1,3,5-Trimethylbenzene ) 

5 ) 

Level 1 ) 

= === = =1 
4 

1 

1 

2 

2 

3 

1 

5 

0 

0 

1 

0 

0 

1 

1 

1 

3 

29780) 

54997] 

85980) 

25978] 

22853] 

19616] 

40897] 

29405] 

32935) 

08525) 

75104) 

17194) 

41119] 

.29427) 

.00619) 

.06808) 

.10889) 

1 

10 ] 

Level 2 ) 

— " 1 
4 

1 

1 

2 

2 

3 

1 

5 

0 

0 

1 

0 

0 

1 

0 

1 

2 

09S0S) 

44838] 

78820) 

26791] 

31566) 

64218] 

36682 ] 

44597) 

32736) 

07637) 

4S619) 

15079) 

34002) 

21231) 

96364) 

00215] 

.87364) 

1 

20 

Level 3 

3.88075 

1.41936 

1.79064 

2.15882 

2.22537 

3.60408 

1.37179 

5.44863 

0.33952 

0.08387 

1.52262 

0.17002 

0.35267 

1.21463 

1.00098 

1.01484 

3.01930 

50 

Level 4 

========-== 
3.77644 
1.43897 

1.79294 

2.30240 

2.28198 

3.87885 

1.46093 

5.82778 

0.36054 

0.08992 

1.49695 

0.17532 

0.33377 

1.17136 

0.96769 

1.00784 

3.10707 

100 

Level 5 

3.93739 

1.46809 

1.79032 

2.26916 

2.39120 

4.11013 

1.46948 

5.82499 

0.36403 

0.09074 

1.40902 

0.17573 

0.32435 

1.19355 

0.99844 

0.96685 

2.98980 

200 ] 

Level 6 ] 

=========== 1 
3.85922] 
1.45549) 

1.75298) 

2.24554] 

2.32519] 

4.12499] 

1.57472] 

5.88408) 

0.37309] 

0.09371] 

1.44054] 

0.18768] 

0.33S04) 

1.22350) 

1.00359) 

1.00134] 

3.04761) 

1 

C^irve 

AVRG 

AVRG 

AVRG 

AVRG 

AVRG 

AVRG 

AVRG 

AVRG 

AVRG 

AVRG 

AVRG 

AVRG 

AVRG 

AVRG 

AVRG 

AVRG 

AVRG 

b 

Coefficients 

ml m2 

] 3.97444) 

) 1.46338) 

] 1.79581] 

] 2.25060] 

] 2.29466] 

] 3.75940] 

] 1.44212] 

) 5.62091] 

] 0.34898) 

] 0.08664] 

] 1.51773] 

] 0.17191) 

] 0.34951) 

) i.21827) 

] 0.99009] 

] 1.01019) 

) 3.02439) 

i 1 

%RSD ) 

or R-2 ) 

1 
4.79696) 

3.10769] 

1.93736] 

2.16412] 

2.7S819] 

9.41232) 

5.40696) 

4.50649) 

5.56245] 

7.16454] 

7.99714] 

7.00293) 

9.04324) 

3.41683) 

1.93309] 

3.25318) 

2.90011) 

i 



Report Date : 30-Jun-2005 17:02 Page 7 CM 

S t a r t Cal Date 
End Cal Date 
Quant Method 
Targe t Vers ion 
I n t e g r a t o r 
Method f i l e 
Cal Date 

STL Denver 

INITIAL CALIBRATION DATA 

26-JAN-2005 11:49 
28-JUN-2005 16:35 
ISTD 
3.40 
HP RTE 
/ chem/G. i /062905. b/G503 0-8260B-soi l .m 
2'9-Jun-2005 10:06 appelhad 

Compound 

== ======= =========== 
98 

99 

100 

101 

102 

103 

105 

106 

107 

108 

109 

110 

111 

112 

113 

$ 43 

4-Chlorotoluene 

tert-Butylbenzene 

1,2,4-Trimethylbenzene 

sec-Butylbenzene 

4-Isopropyltoluene 

m-Dichlorobenzene 

p-dichlorobenzene 

1,2,3-Trimethylbenzene 

n-Butylbenzene 

o-Dichlorobenzene 

1,2-Dibromo-3-chloropropane 

1,2,4-Trichlorobenzene 

Hexachlorobutadiene 

Napthalene 

1,2,3-Trichlorobenzene 

Dibromofluoromethane 

5 
Level 1 

== == 
i.04084 

2.71261 

2.98984 

3.85715 

3.04430 

2.21189 

2.23820 

3.06858 

3.24442 

2.12589 

0.33107 

1.28977 

0.80086 

2.73656 

1.2181S 

0.49172 

10 

Level 2 

=========== 
0.91240' 

2.46236 

2.92482 

3.79966 

3.03038 

2.02462 

2.19746 

2.81877 

3.15377 

1.97439 

0.29134. 

1.20074 

0.73518 

2.50949 

1.17368 

0.51042 

20 

. Level 3 

======aa=== 

1.00909 

2.52256 

3.15625 

3.98635 

3.21918 

1.97834 

2.12387 

2.82341 

3.28196 

1.96235 

0.29813 

1.18181 

0.66039 

2.62692 

1.15629 

0.48976 

50 

Level 4 

1.03542 

2.69044 

3.18523 

4.14163 

3.43654 

2.04930 

2.13563 

2.83752 

3.54966 

2.03030 

0.30702 

1.32325 

0.73415 

3.04657 

1.25659 

0.49504 

100 

Level 5 

=========== 
0.98091 

2.92153 

3.20593 

4.09268 

3.34562 

2.03279 

2.07803 

2.90074 

3.46876 

1.96144 

0.30060 

1.31951 

0.70981 

3.06151 

1.23292 

0.49368 

200 ] ) Coefficients ) %RSD ) 

Level 6 ]Curve) b ml m2 ) or R-2 ) 

" )=====]=»==. 
1.03132]AVRG ] 

2. 88032) AVRG ] 

3.07942)AVRG ] 

3. 91587] AVRG ] 

3. 33577] AVRG ] 

1.99661)AVRG ) 

2.05333)AVRG ] 

2. 87664] AVRG ) 

3.31770]AVRG ) 

1.89917]AVRG ) 

0.30890]AVRG j 

1. 29958 ]AVRG ) 

0.66917 jAVRG ) 

2. 96823) AVRG ) 

1.20238)AVRG j 

0.45348)AVRd ) 

1 1 

" -̂ "= = 1 ====="=" 1 
) 1.00166] 

] 2.69830] 

] 3.09025] 

) 3.96556] 

] 3.23530] 

) 2.04893) 

] 2.13775) 

) 2.88761] 

] 3.33605] 

) 1.99226) 

) 0.30618) 

) 1.26911) 

) 0.71826) 

] 2.82488) 

t 1.20667) 

j 0.48902] 

1 1 

) 4.89236) 

] 6.82919] 

] 3.67037] 

1 3.3707S] 

] 5.19971] 

] 4.09092] 

] 3.27755] 

] 3.26376) 

] 4.40806] 

) 3.89671] 

) 4.48815) 

) 4.87392) 

) 7.15085) 

) 8.25885) 

1 3.09146) 

.=>..=>.=»»==== 1 
) 3.86600] 

1 1 



Report Date : 30-Jun-2005 17:02 Page 8 

S t a r t Cal Date 
End Cal Date 
Quant Method 
Target Version 
I n t e g r a t o r 
Method f i l e 
Cal Date 

STL Denver 

INITIAL CALIBRATION DATA 

26-JAN-2005 11:49 
28-JUN-2005 16:35 
ISTD 
3.40 
HP RTE 
/chem/G.i/062905.b/G503 0-8260B-soil.m 
29-Jun-2005 10:06 appelhad 

1 ] 5 ] 
) Compound ) Level 1 ] 

1 ===== ==.=== ====.===================)===========] 
]$ 49 l,2-Dichloroethane-d4 ] 0.35941] 

]$ 67 Toluene-dS ] 3.95266] 

)$ 90 Bromofluorobenzene ] 1.86363] 

1 1 1 

] Curve ) Formula 

1 1 " • 
) Averaged ] Amt = Rap/ml 

] Wt Linear) Amt = b + Rsp/ml 

1 1 

10 ) 20 1 

Level 2 ] Level 3 ] 

=====i====a]=== 

0.37483) 

4.12390) 

1.93688] 

1 

1 Units 

) Response 

j Response 

" 1 
0.36730] 

3.98778] 

1.86247] 

1 

aaa) 

50 ] 

Level 4 ] 

-===l 
0.36848] 

3.99318] 

1.87155] 

1 

100 ] 

Level 5 ] 

0.37903 

4.11753 

1.96872 

1 

200 

Level 6 

0.32848 

3.92783 

1.87297 

1 
Curve] b 

= = = . = ] = = = = = = = = 
AVRG ) 

AVRG ) 

AVRG ] 

1 . 

Coefficients 

ml 

================ 
] 0.36292] 

] 4.01714] 

] 1.89603) 

1 1 

m2 

%RSD ) 

or R-2 ] 

1 
5.00515] 

2.08406] 

2.38914) 

i 



Data File: /chem/G.i/062805i.b/g3239i.d 
ReportDate: 06/28/2005 

Page 

INITIAL CALIBRATION VERIFICATION 

I n s t m m e n t ID: G.l 
Lab F i l e ID: g3239i .d 
Ana lys i s Type: SOIL 

I n j e c t i o n Date : 28-JUN-2005 17:18 
Lab Sample ID: MAIN050 

Method F i l e : /chem/G.i /062805i .b /G5030-8260B-soi l , 

1 COMPOUND 

| = a a c c a = a a a = = = = a..= = = = = aac:=== = = = = = = a a a 

] 85 1,2-Dichloroethene (total) 

) 83 Xylene (total) 

) 64 dichlorodifluoromethane 

) 1 Chlorometbane 

) 4 Vinyl Chloride 

). 2' Bromome.thane 

). 5 Chloroethane 

) 11 Trichlorofluoromethane 

) 7 Acetone 

) 12 1,l-Dichloroethene 

] 6 Methylene Chloride 

) 0 trans-1,2-Dichloroethene 

] IS 1, l-Dichloroethcine 

) 20 2-Butanone 

] 0 cis-1,2-Dichloroethene 

) 93 2,2-Dichloropropane 

) 13 Bromochloromethane 

] 17 Chloroform 

] 22 1,1,1-Trichloroethane 

] 94 1,1-Dichloropropene 

] 23 Carbon Tetrachloride 

1 16 1,2-Dichloroethane 

] 30 Benzene 

) 90 Fluorobenzene 

) 29 Trichloroethene 

] 26 1,2-Dichloropropane 

] 34 Dibromomethane 

] 25 .Bromodichloromethane 

] 28 cis-l,3-Dichloropropene 

) 38 4-Methyl-2-pentanone 

) 45 Toluene 

) 31 trans-1,3-Dichloropropene 

] 32 1,1,2-Trichloroethane 

] 43 2-Hexanone 

) 109 1,3-Dichloropropane 

] 42 Tetrachloroethene 

) 36 Dibromochloromethane 

) 58 1,2-Dibromoethane ] 

] 92 1-Chlorohexcine 

[ EXPECTED 

CONC. 

=K=BaB=B==== 

100.0000 

150.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

100.0000 

50.0000 

50.0000 

50.0000 

50.0000 

100.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

100.0000 

50.0000 

50.0000 

50.0000 

100.0000 

50.0000 

50.0000 

50.0000 

50.0000] 

50.0000] 

MEASURED 

CONC. 

=aaa====aca= 

96.9617 

140.3239 

48.6209 

43.5523 

47.5232 

47.3806 

46y.7808 

48.2016 

95.0535 

48.7158 

51.2463 

49.5430 

45.5334 

96.7864 

47.4187 

44.9644 

45.7609 

45.1265 

45.8407 

45.0779 

45.7207 

44.9700 

45.6919 

50.0000 

46.7312 

47.4609 

44.7915 

4.6.4756 

49.1312 

95.1029 

45.7360 

48.1060 

45.5573 

96.9863 

45.8582 

45.5506 

48.0259 

49.6120] 

44.1747] 

%D 

caaaaa 

3.0 

6.5 

2.8 

12.9 

5.0 

5.2-

6.4 

3.6 

4.9 

2.6 

2.5 

0.9 

8.9 

3.2 

S.2 

10.1 

8.5 

9.7 

8.3 

9.8 

8.6 

10.1 

8.6 

0.0 

6.5 

5.1 

10.4 

7.0 

1.7 

4.9 

8.5 

3.8) 

8.9] 

3.0] 

8.3) 

8.9 

3.9] 

0.8] 

11.7] 

] MAX 

%D 

====== 
1 25.0 

25.0 

] 25.0 

1 25.0 

25.0 

!' 25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

• 25,0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0] 

25.0] 

J 

m 



Data F i l e : /chem/G.1/0628051.b/g3239i .d 
Report Date: 06/28/2005 

Page 

INITIAL CALIBRATION VERIFICATION 

Ins t rumen t ID: G.i 
Lab File ID: g3239i.d 
A n a l y s i s Type: SOIL 

Injection Date: 28-JUN-2005 17:18 
Lab Sample ID: MAIN050 

Method File: /chem/G.i/062805i.b/G5030-8260B-soil 

) COMPOUND 

] B = = K B a a B a = = = = E = = = E C = = = e 8 s a a a B = = = = = c = 

) 39 Chlorobenzene-dS 

1 46 CHilcrobenzene 

) 47 Ethylbenzene 

] 74 1,1,1,2-Tetrachloroethane 

) 0 m and p-Xylene 

) 0 o-Xylene 

1 49 Styrene 

1 37 Bromoform 

] 79 isopropyl benzene 

] 40 1,1,2,2-Tetrachloroethane 

) 50 1,2,3-Trichloropropane 

) 95 Bromobenzene 

) 96 h-Propylbenzene 

] 97 2-Chlorotoluene 

] 98 1,3,5-Trimethylbenzene 

] 99 4-Chlorotoluene 

) 100 tert-Butylbenzene 

) 101 1,2,4-Trimethylbenzene 

] 102 sec-Butylbenzene 

] 61 m-Dichlorobenzene 

) 91 l,4-Dichlorobenzene-d4 

) 62 p-dichlorobenzene 

] 104 n-Butylbenzene 

) 63 o-Dichlorobenzene 

] 75 1,2-Dibromo-3-chloropropane 

] 105 1,2,4-Trichlorobenzene 

] 106 Hexachlorobutadiene 

] 107 Napthalene ] 

) 108 1,2,3-Trichlorobenzene ] 

EXPECTED 

CONC. 

50.0000 

50.0000 

50.0000 

50.0000 

100.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000] 

50.0000] 

MEASURED 

CONC. 

B = = = = = a = = = = = 

50.0000 

48.0285 

47.5816 

48.0684 

90.8491 

49.4748 

51.0703 

49.8369 

47.2918 

47.0539 

49.2155 

48.9571 

48.9500 

49.4702 

49.7474 

49.2768 

47.5248 

48.8419 

50.6981 

47.8669 

45.5126 

50.0000 

47.5783 

48.5649 

48.5831 

47.4801 

49.5931 

44.5483] 

52.6883] 

47.7573] 

1 ^D 
E E S B B S 

0.0 

3.9 

4.8 

3.9 

'9..2 

1.1 

2.1 

0.3 

5.4 

5.9 

1.6 

2.1 

2.1 

1.1 

0.5 

1.4 

5.0 

2.3 

1.4 

4.3 

9.0 

0.0 

4.8 

2.9 

2.8] 

5.0] 

0.8 

10.9 

5,4] 

4.5] 

1 MAX 

t * I > 

1 25.0 

25.0 

25.0 

25.0 

25;. 0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0] 

25.0] 

25.0] 

1 

105 



Report Date: 30-Jun-2005 17:02 

Method 
Start Cal Date 
End Cal Date 

Calibration History 

/chem/G.i/062905.b/G503 0-8260B-soil.m 
26-JAN-2005 11:49 
28-JUN-2005 16:35 

Initial Calibration 

Injection Date Sublist Calibration File 

Cal Level Cal Amount: 5.00000 

09-JUN-2005 16:52 
28-JUN-2005 i4:48 

2-su^p 
1-main 

/chem/G.1/0609051.b/g2703.d 
/chem/G.1/0628051.b/g3232.d 

I Cal Level 
— + + • 
Cal Amount: IO.OOOO 

09-JUN-2005 17:13 
28-JUN-2005 15:10 

2-supp 
1-main 

/chem/G.1/0609051.b/g2704.d 
/chem/G.1/0628051.b/g3233.d 

Cal Level; 
— + . + . 
Cal Amount: 20.0000 

09-JUN-2005 17:34 
28-JUN-2005 15:31 

2-supp 
1-main 

/chem/G.1/0609051.b/g2705.d 
/chem/G.1/0628051.b/g3234.d 

Cal Level: 4 Cal Amount: 50.0000 

09-JUN-2005 17:55 
28-JUN-2005 15:52 

2-supp 
1-main 

/chem/G.1/0609051.b/g2706.d 
/chem/G.i/062805i.b/g3235 .d 

— + + . 
Cal Amount: 100.000 

• + 

I Cal Level: 5 

09-JUN-2005 18:17 
28-JUN-2005 16:14 

2-supp 
1-main 

/chem/G.1/0609051.b/g2707.d 
/chem/G.1/0628051;b/g3236.d 

+ + . 
Cal Amount: 200.000 

• + 
I 
: + 

Cal Level: 6 

09-JUN-2005 18:38 
28-JUN-2005 16:35 

2-supp 
1-main 

/ c h e m / G . i / 0 6 0 9 0 5 i . b / g 2 7 0 8 . d 
/ c h e m / G . i / 0 6 2 8 0 5 i . b / g 3 2 3 7 . d 

C o n t i n u i n g C a l i b r a t i o n 
+ + — 

29-JUN-2005 09 :25 
29-JUN-2005 08 :45 

2-supp 
1-main 

/chem/G.i/062905.b/g3269.d 
/chem/G.i/062905.b/g3268.d 

106 



Data File: /chem/G.1/062905.b/g3268.d 
Report Date: 06/29/2005 

Page 

CONTINUING CALIBRATION COMPOUNDS 
PERCENT DRIFT REPORT 

Ins t rument ID: G. i 
Lab F i l e ID: g3268.d 
Ana lys i s Type: SOIL 

I n j e c t i o n Date : 29-JUN-2005 08:45 
Lab Sample ID: MAIN050 
Method File: /chem/G.i/062905.b/G5030-8260B-soil I 

1 COMPOUND 

) 85 1,2-Dichloroethene (total) 

) 83 Xylene (total) 

j 64 dichlorodifluoromethane 

j 1 Chloromethane 

) 4 vinyl Chloride 

1 2 Bromomethane 

) 5 Cliloroethane 

1 11 Trichlorofluoromethane 

] 3 Ethanol 

] 8 Acrolein 

) 7 Acetone 

) 12 1,l-Dichloroethene 

) £S Acetonitrile 

] 21 lodomethane 

J 86 tert-Butyl alcohol 

) 6 Methylene Chloride 

) 9 Acrylonitrile 

] 0 trans-1,2-Dichloroethene 

] 84 Isopropyl ether 

] IS 1,1-Dichloroethane 

) 69 Chloroprene 

) 20 2-Butanone 

] 70 Propionitrile 

] 0 cis-1,2-Dichloroethene 

] 93 2,2-Dichloropropane 

] 72 Methacrylonitrile 

] 13 Bromochloromethane 

1 17 Chloroform 

] 71 Isobutanol 

] 22 1,1,1-Trichloroethane 

1 94 1,1-Dichlorbpropene 

] 23 Carbon Tetrachloride 

) 16 1,2-Dichloroethane 

] 30 Benzene 

] 88 n-Butanol 

] 29 Trichloroethene 

) 26 1,2-Dichloropropane ] 

1 57 1,4-Dioxane ] 

) 34 Dibromomethane 

EXPECTED 

CONC. 

BsecBBESssae 

] 100.0000 

150.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

2500.0000 

500.0000 

200.0000 

50.0000 

500.OOOO 

50.0000 

1000.0000 

50.0000 

500.0000 

50.0000 

250.0000 

sc.oooo 

50.0000 

200.0000 

500.0000 

50.0000 

50.0000 

500.0000 

50.0000 

50.0000 

1000.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.OCOO 

1000.0000 

50.0000 

50.0000] 

2500.0000] 

50.0000 

] MEASURED 

] CONC. 

csoetaaeBcBSK 

] 96.5095 

152.7070 

52.0888 

49.8796 

j 51.5021 

49.3783 

51.2795 

53.8383 

2246.6717 

496.1965 

181.4698 

46.5149 

539.676S 

46.7872 

936.0901 

50.2035 

491.2520 

48.0790 

249.0824 

47.7283 

48.5815 

189.2618 

492.6457 

48.4305 

50.7345 

524.7834 

49.2827 

50.0732 

965.0366 

48.8045 

46.7473 

47.7434 

48.5292 

46.0418 

879.4580 

48.2145 

48.7378] 

2297.8436] 

47.0375] 

1 ^D 

] 3.5 

1 1.8 

1 4.2 

0.2 

] ' 3.0 

1.2 

2.6 

7.7 

10.1 

0,8 

9.3 

7.0 

7.9 

6.4 

e.4 
0.4 

1.7 

3.8 

0.4 

4.5 

2.8 

5.4 

1.5 

3.1 

1.5 

5.0 

1.4 

0.1 

3.5 

2.4 

6.5 

4.5 

2.9 

7.9 

12.1 

3.6] 

2.5| 

B.l] 

5.9] 

] MAX 

1 ^̂  
] = = = = = = 
1 S O . O 

1 S O . O 

50.0 

50.0 

] 20.0 

50.0 

50.0 

50.0 

50.0 

SO. 0 

50.0 

20.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

SO.O 

50.0 

50.0 

SO.O 

SO.O 

SO.O 

50.0 

50.0 

50.0 

20.0 

50.0] 

50.0] 

50.0] 

50.0 

50.0] 

SO.O] 

50.0] 

50.0) 

20.0] 

50.0] 

50.0] 
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Data File: /chem/G.1/062905.b/g3268.d 
Report Date: 06/29/2005 

Page 

CONTINUING CALIBRATION COMPOUNDS 
PERCENT DRIFT REPORT 

I n s t m m e n t ID: G. i 
Lab File ID: g3268.d 
A n a l y s i s Type: SOIL 

I n j e c t i o n Date : 29-JUN-2005 08:45 
Lab Sample ID: MAIN050 

Method F i l e : /chem/G.i /062905.b/G5030-8260B-soil .m 

] COMPOUND 

S S B = = B S S B B C S B E C = a B B E C B B E S C B B B C = b = = = = 

) 25 Bromodichloromethane 

) 28 cis-1,3-Dichloropropene 

1 38 4-Methyl-2-pentanone 

) 45 Toluene 

] 31 trans-1,3-Dichloropropene 

) 32 1,1,2-Trichloroethane 

] 43 2-Hexanone 

) 109 1,3-Dichloropropane 

) 42 Tetrachloroethene 

] 36 Dibromochloromethane 

) 58 1,2-Dibromoethane 

) 92 1-Chlorohexane 

1 46 Chlorobenzene 

] 47 Ethylbenzene 

) 74 1,1,1,2-Tetrachloroethane 

) 0 m cind p-Xylene 

] 49 Styrene 

) 0 o-Xylehe 

] 37 Bromoform 

) 79 isopropyl benzene 

] 76 Cyclohexanone 

] 40 1,1,2,2-Tetrachloroethane 

) 50 1,2,3-Trichloropropane 

] 95 Bromobenzene 

) 96 n-Propylbenzene 

] 98 1,3,5-Trimethylbenzene 

) 97 2-Chlorotoluene 

] 99 4-cailorotoluene 

] 100 tert-Butylbenzene 

) 101 1,2,4-Trimethylbenzene 

] 102 sec-Butylbenzene 

) 103 4-lsopropyltoluene 

1 61 m-Dichlorobenzene 

] 62 p-dichlorobenzene 

) 104 n-Butylbenzene 

] 63 o-Dichlorobenzene 

] 75 l,2-Dibromo-3-chloropropane 

) 105 1,2,4-Trichlorobenzene 

j 106 Hexachlorobutadiene 

EXPECTED 

CONC. 

e s S B H S S S S B S B 

50.0000 

50.0000 

200.0000 

50.0000 

50.0000 

50.0000 

200.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

100.0000 

50.0000 

50.0000 

50.0000 

50.0000 

2000.0000 

50.0000 

so.oooo 
50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

50.0000 

MEASURED 

CONC. 

49.4829 

50.8623 

197.0785 

49.3703 

52.1794 

47.9835 

201.9788 

50.0064 

47.1465 

50.4305 

48.3323 

50.6610 

49.6712 

48.9206 

49.4993 

101.9856 

52.0898 

50.7214 

49.5322 

51.8337 

1737.0656 

48.2427 

46.3960 

49.4720 

50.4631 

49.3448 

48.67S5 

50.1742 

53.3858 

49.8125 

50.1008 

51.4651 

49.7274 

49.0547 

51.3406 

49.5502 

43.2491 

49.8460 

48.1082 

1 ^^ 
essBBa 

1.0 

1.7 

1.5 

1.3 

4.4 

4.0 

1.0 

0.0 

5.7 

0.9 

3.3 

1.3 

0.7 

2.2 

1.0 

2.0 

4.2 

1.4 

0.9 

3.7 

13.1 

3.5 

7.2 

1.1 

0.9 

1.3 

2.6 

0.3 

e.e 
0.4 

0.2 

2.9 

0.5 

1.9 

2.7 

0.9 

13.5 

0.3 

3.8 

MAX 

1 ^^ 
1 B E E B = B 

50.0 

50.0 

50.0 

20.0 

50.0 

50.0 

SO.O 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

20.0 

50.0 

SO.O 

50.0 

50.0 

50.0 

50.0 

SO.O 

SO.O 

50.0 

SO.O 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

50.0 

SO.O) 

50.0 

SO.O 

50.0] 

50.0] 

50.0] 

50.0] 
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Data File: /chem/G.i/062905.b/g3268.d 
Report Date: 06/29/2005 

Page 

CONTINUING CALIBRATION COMPOUNDS 
PERCENT DRIFT REPORT 

Instrument ID: G.i 
Lab File ID: g3268.d 
Analysis Type: SOIL 

Injection Date: 29-JUN-2005 08:45 
Lab Sample ID: MAIN050 
Method File: /chem/G.i/062905.b/G5030-8260B-soil.m 

COMPOUND 

B B S B B B B B E B B B E 

107 Napthalene 

108 1,2,3-Trichlorobenzene 

] EXPECTED 

] CONC. 

] B a e a e E B B B B E E 

) 50.0000 

] 50.0000 

MEASURED 

CONC. 

45.2179 

48.5250 

%D 

9.6 

3.0 

MAX 
^D 

50.0 

SO.O 
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Data F i l e : /chem/G.1/062905.b/g3268.d 
Report Date : 29-Jun-2005 09:04 

Page 5 

STL Denver 

CONTINUING CALIBRATION COMPOUNDS 

Ins t rument ID: G.i 
Lab File ID: g3268.d 
Analysis Type: SOIL 
Lab Sample ID: MAIN050 
Quant Type: iSTD 

I n j e c t i o n Date: 29-JUN-2005 08:45 
I n i t . C a l i b r a t i o n D a t e ( s ) : JAN/26/5 06 /28 /5 
I n i t . C a l i b r a t i o n Times: 11:49 16:35 
Method F i l e : /chem/G.i /062905.b/G5030-8260B-soi l .m 

] COMPOUND ^ 

| B B = B B S B B S S = B C S S B B = S S B B E B B B B S B B B B B B S B 

]M 1 1,2-Dichloroethene (total) 

]M 2 Xylene (total) 

] 3 dichlorodifluoromethane 

] S Chloromethane 

] 6 Vinyl Chloride 

] 8 Bromomethane 

] 9 Qiloroethane 

J 11 Trichlorofluoromethane 

] 12 Ethaiiol 

] 14 Acrolein 

1 17 1,1-Dlchloroethene 

] 15 Acetone 

] 18 lodomethane 

] 19 Acetonitrile 

] 24 Methylene Chloride 

] 23 tert-Butyl alcohol 

] 25 Acrylonitrile 

] 2 7 trans-1,2-Dichloroethene 

] 31 1,1-Dichloroethane 

] 30 Isopropyl ether 

) 32 Chloroprene 

] 34 2-Butanone 

) 37 cis-1,2-Dichloroethene 

) 38 2,2-Dichloropropane 

1 36 Propionitrile 

] 39 Methacrylonitrile 

] 40 Bromochloromethane 

] 41 Cliloroform 

I 44 1,1,1-Trichloroethane 

] 47 1,1-Dichloropropene 

] 48 Carbon Tetrachloride 

1 45 Isobutanol 

] 51 Benzene 

] 50 1,2-Dichloroethane 

) 54 n-Butanol 

]'. RRF 

[aa==aB=====E 

0.468 

4.298 

0.428 

0.743 

0.697 

0.432 

0.335 

0.613 

0.008 

0.128 

0.476 

0.215 

0.988 

0.064 

0.571 

0.069 

0.220 

0.496 

0.838 

0.301 

0.438 

0.237 

0.440 

0.425 

0.060 

0.2SS 

0.279 

0.710 

0.459 

0.465 

0.473 

0.015 

1.268 

0.520 

0.011 

1 

1 ) MIN 

1 RJSO ) RRF 

1============)===== 
0.452)0.010 

4.167)0.010 

0.446)0.010 

0.741)0.100 

0.717)0.020 

0.427)0.010 

0.343)0.010 

0.660)0.010 

0.007)0.000 

0.127)0.005 

0.442)0.020 

0.195)0.010 

0.925)0.010 

0.069)0.001 

0.602)0.010 

0.064)0.001 

0.217)0.010 

0.477)0.010 

0.800)0.100 

0.300)0.010 

0.426)0.010 

0.224)0.010 

0.426)0.010 

0.432)0.010 

0.059)0.001 

0.267)0.010 

0.275)0.010 

0.711)0.020 

0.448)0.010 

0.435)0.010 

0.452)0.010 

0.015)0.000 

1.168)0.010' 

0.505)0.010 

0.010)0.000 

1 1 

1 *!>• 

3.S 

3.1 

-4.2 

0.2 

-3.0 

1.2 

-2.6 

-7.7 

10.1 

0.8 

7.0 

9.3 

6.4 

-7.9 

N/A 

6.4 

1.7 

3.8 

4.S 

0.4 

2.8 

5.4 

3.1 

-1.5 

1.5 

-5.0 

1.4 

-0.1 

2.4 

6.5 

4.5 

3.5 

7.9 

2.9) 

12.1] 

1 

1 N'^ 1 
1 «D ) 
]=====) 
50.0] 

50.0] 

50.0] 

50.0) 

20.0) 

SO.O) 

50.0) 

50.0 ] 

50.0] 

SO.O] 

20.0] 

50.0] 

50.0) 

50.0] 

N/A ] 

50.0] 

50.0] 

50.0) 

SO.O] 

50.0] 

50.0] 

50.0] 

SO.O] 

50.0] 

50.0 1 

50.0] 

SO.O] 

20.0) 

50.0] 

SO.O] 

50.0] 

50.0] 

50.0) 

50.0] 

50.0] 
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Data F i l e : /chem/G.i /062905.b/g3268.d 
Report Date : 29-Jun-2005 09:04 

STL Denver 

CONTINUING CALIBRATION COMPOUNDS 

Page 6 

Ins t rument ID: G. i 
Lab F i l e ID: g3268.d 
A n a l y s i s Type: SOIL 
Lab Sample ID: MAIN050 
Quant Type: ISTD 

Injection Date: 29-JUN-2005 08:45 
I n i t . C a l i b r a t i o n D a t e ( s ) : JAN/26/5 06/28/5 
I n i t . C a l i b r a t i o n Times: 11:49 16:35 
Method F i l e : /chem/G.1/062905.b/G5030-8260B-soil .m 

) COMPOUND 

) 55 Trichloroethene 

) 58 1,2-Dichloropropane 

) 60 1,4-Dioxane 

] 61 Dibromomethane 

] 62 Bromodichloromethane 

) 65 cis-1,3-Dichloropropene 

] 66 4-Methyl-2-pentaiione 

) 68 Toluene 

) 69 trans-l,3-Dichloropropene 

) 71 1,1,2-Trichloroethane 

) 74 Tetrachloroethene 

) 73 1,3-Dichloropropane 

) 72 2-Hexanone 

] 7S Dibromochloromethane 

] 771,2-Dibromoethane 

] 78 1-Chlorohexane 

] 80 CSilorobenzene 

] 81 1,1,1,2-Tetrachloroethane 

] 82 Ethylbenzene 

] 83 m and p-Xylene 

] 85 Styrene 

] 86 Bromoform 

) 87 isopropyl benzene 

] 89 C^yclohexanone 

1 91 l,i,2,2-Tetrachloroethane 

] 94 Bromobenzene 

) 93 1,2,3-Trichloropropane 

) 95 n-Propylbenzene 

] 96 2-Chlorotoluene 

] 97 1,3,5-Trimethylbenzene 

] 98 4-Chlorotoluene 

) 99 tert-Butylbenzene 

] lOo 1,2,4-Trimethylbenzene 

) 101 sec-Butylbenzene 

RRF 

0.393 

0.391 

0.004 

0.354 

0.530 

0.S68 

1.586 

4.884 

1.875 

1.361 

1.211 

2.170 

1.170 

1.921 

1.763 

1.88B 

3.974 

1.463 

1.796 

2.251 

2.295 

3.759 

1.442 

5.621 

0.087 

1.518 

1.218 

0.350 

0.990 

1.010 

3.024 

1.002 

2.698 

3.090 

3.966 

1 

) MIN 

RFSO ) RRF 

]==.=======«=)=.=== 
0.379)0.010 

0.381)0.020 

0.004)0.000 

0.333)0.010 

0.525)0.010 

0.577)0.010 

1.562)0.010 

4.823)0.020 

1.957)0.010 

1.306)0.010 

1.142)0.010 

2.170)0.010 

1.182)0.010 

1.938)0.010 

1.705)0.010 

1.913)0.010 

3.948)0.300 

1.449)0.010 

1.757)0.010 

2.295)0.010 

2.328)0.010 

3.917)0.010 

1.429)0.101 

5.827)0.010 

0.075)0.005 

1.464']0.300 

1.205)0.010 

0.324)0.010 

0.999)0.010 

0.983)0.010 

2.985)0.010 

1.005)0.010 

2.881)0.010 

3.079)0.010 

3.974)0.010 

1 1 

1 ̂ c 

3.6 

1 2.5 

8.1 

5.9 

1.0 

-1.7 

1.5 

1-3 

-4.4 

'4.0 

5.7 

0.0 

-1.0 

-0.9 

3.3 

-1.3 

0.7 

1.0 

2.2 

-2.0 

-1.4 

-4.2 

0.9 

-3.7 

13.1 

3;. 5 

1.1 

7.2 

-0.9 

2.6 

1.3 

-C,3 

-6.8 

0.4] 

-0.2] 

MAX ) 

%D ) 

)..===) 
SO.O] 

20.0) 

SO.O) 

50.0) 

50.0] 

SO.O] 

50.0) 

20.0) 

50.0] 

50.0] 

SO.O] 

50.0] 

50.0) 

50.0] 

50.0] 

SO.O] 

50.0] 

50.0] 

20.0] 

50.0) 

50.0) 

50.0] 

50.0] 

50.0) 

50.0] 

•50.0 ] 

50.0] 

50.0] 

50.0] 

50.0] 

SO.O] 

50.0] 

50.0] 

50.0] 

50.0] 
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Data F i l e : /chem/G. i /062905.b/g3268.d 
Report Date: 29-Jun-2005 09:04 

Page 7 

STL Denver 

CONTINUING CALIBRATION COMPOUNDS 

Ins t rument ID: G. i 
Lab File ID: g3268.d 
A n a l y s i s Type: SOIL 
Lab Sample ID: MAIN050 
Quant Type: ISTD 

Injection Date: 29-JUN-2005 08:45 
Init. Calibration Date(s): JAN/26/5 06/28/5 
Init. Calibration Times: 11:49 16:35 
Method File: /chem/G.i/062905.b/G5030-8260B-soil .m 

COMPOUND 

= E B S B B B B 8 = B = E = = = = E B a a a a B = = E S B E S a a 

103 m-Dlchlorobenzene 

102 4-Isopropyltoluene 

105 p-dichlorobenzene 

107 nrButylbenzene 

108 o-Dlchlorobenzene 

109 l,2-Dibromo-3-chloropropane 

110 1,2,4-Trichlorobenzene 

ill Hexachlorobutadiene 

112 Napthalene 

113 1,2,3-Trichlorobenzene 

) 1 
] RRF 

1 '1 
) 2.049 

] 3.235 

1 2.138; 

] 3.336] 

] 1.992] 

] 0.306] 

] 1.269] 

] 0.718] 

] 2.82S] 

] 1.207] 

1 1 

) MIN ) 

RFSO ] RRF ) 

S 3 B B X B B E S S B S j S B B B E | 

2.038)0.010] 

3.330)0.010] 

2.097)0.010] 

3.425:)0.010,) 

1.974)0.010] 

0.265)0.010) 

1.265)0.010) 

0.691')0.010) 

2.555)0.010) 

1.171)0.010) 

1 1 

%D 

B B B B B B 

0.5 

-2.9 

1.9 

-2.7 

0.9 

13.5 

0.3 

3.8 

9.6 

3.0 

MAX ) 

%D ) 

) 
50.0) 

SO.O) 

SO.O) 

SO.O) 

50.0] 

50.0] 

50.0] 

50.0] 

50.0] 

50.0) 

1 
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Data File: /chem/G.i/062905.b/g3269.d 
Report Date : 06/29/2005 

Page 

Ins t rument ID: G.i 
Lab File ID: g3269.d 
A n a l y s i s Type : SOIL 

CONTINUING CALIBRATION COMPOUNDS 
PERCENT DRIFT REPORT 

I n j e c t i o n Date : 29-JUN-2005 09:25 
Lab Sample ID: SUPP050 

Method F i l e : /chem/G.i /062905.b/G5030-8260B-soi l I 
1 1 
) COMPOUND ] 

)eEa==E=Br ,===BBB===EBBaB.===Baaaa==)a 

) 118 Dlchlorotetrafluoroethane ) 

) 120 Ethylene Oxide ] 

) 87 Dlchlorofluoromethane ] 

) 126 1,2-dichloro-l,1,2-trifluoroeth) 

] 77 Ethyl Ether ) 

) 127 2,2rdlchloro-l,l,i,-trifluo'r6ieth) 

] 65 Trichlorotrifluoroethane ) 

) 128 2-Propanol ) 

) 121 Methyl Acetate ) 

) 67 Allyl Chloride ] 

) 10 Carbon Disulfide ) 

1 S3 Methyl t-butyl ether ) 

) 54 Hexane ] 

1 24 Vinyl acetate ] 

) 122 ETBE ] 

] 78 Ethyl Acetate ] 

) 56 Tetrahydrofuran ] 

] 89 Dibromofluoromethane ] 

) 115 Cyclohexane ] 

] 3 03 1,2-Dichloroethane-d4 ] 

] 123 TAME ] 

] 116 2-Pentanone ] 

] 73 Methyl Methacrylate ] 

] 124 Methyl Cyclohexane ] 

) 82 2-nitropropane ) 

] 35 2-Chloroethyl vinyl ether ] 

] 301 Toluene-dB ) 

] ,41 Ethyl methacrylate ] 

) 125 Tetrahydrothiophene ] 

) 117 cis-1,4-Dichloro-2-butene ] 

) 302 Bromofluorobenzene ] 

) 60 t-l,4-Dichloro-2-bu-.ene ) 

) 119 1,2,3-Trimethylbenzene ) 

EXPEC7TED 

CONC. 

ESBBBBsasss 

50.0000 

6250.0000 

50.0000 

50.000 

50.0000 

SO.OOIJ 

50.0000 

1000.0000 

250.0000 

50.0000 

50.0000 

50.0000 

50.0000 

100.0000 

250.0000 

100.0000 

100.0000 

50.0000 

50.0000 

50.0000 

250.0000 

200.0000 

100.0000 

50.0000 

50.0000 

50.0000 

50.0000 

100.0000 

50.0000 

50.0000] 

50.0000 

50.0000 

50.0000] 

) MEASURED 

j CONC. 

[====BEBBaaBa 

86.9475 

8348.4973 

44.0541 

9) 35.830 

50.5057 

J") 42.2il 

38.4656 

1235.8081 

318.8294 

50.4579 

56.1214 

57.4368 

57.5428 

125.9942 

315.4120 

130.3438 

135.1460 

46.3397 

51.4707 

49.7772 

294.3728 

271.4952 

118.5860 

55.8251 

67.1119 

36.2550 

44.6623 

125.2418 

37.6281 

62.9603 

42.3394 

81.3077 

54.9482] 

1 ^D 
)BBBaBa 

] 73.9 

] 33.6 

] 11.9 

3] 28. 

1.0 

5] IS. 

23.1 

23.6 

27.5 

0.9 

12.2 

14.9 

15.1 

26.0 

26.2 

30.3 

35.1 

7.3 

2.9 

0.4 

17.7 

35.7 

18.6 

11.7 

34.2 

27.5 

10.7 

25.2 

24.7 

25.9 

15.3 

62.6 

9.9] 

1 MAX ) 

1 ^D ) 
]aa=EEE) 

80.0) 

I SO.O) 

1 50.0] 

3) 50.0 

50.0) 

5.] SO.O 

5.0.0) 

50.0) 

50.0) 

50.0) 

SO.O) 

50.0) 

50.0] 

50.0] 

50.0] 

SO.O] 

SO.O] 

50.0] 

80.0] 

SO.O] 

50.0) 

50.0) 

50.0) 

50.0] 

50.0] 

50.0] 

50.0) 

50.0) 

50.0) 

50.0] 

50.0] 

50.0|< 

SO.O] 
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Data F i l e : /chem/G. i /062905.b/g3269.d 
Report Date: 29-Jun-2005 10:06 

STL Denver 

CONTINUING CALIBRATION COMPOUNDS 

Page 4 

Instrument ID: G.i 
Lab F i l e ID: g3269.d 
A n a l y s i s Type: SOIL 
Lab Sample ID: SUPP050 
Quant Type: ISTD 

Injection Date: 29-JUN-2005 09:25 
I n i t . C a l i b r a t i o n D a t e ( s ) : JAN/26/5 06/28/5 
Init. Calibration Times: 11:49 16:35 
Method File: /chem/G.1/062905.b/G5030-8260B-soil.m 

] COMPOUND 

)S 43 

\$ 49 

)$ 67 

)$ 90 

.] 4_ 

1 7 

] 10 

] 126 

1 13 

] 127 

1 16 

] 128 

1 20 

] 21 

1 22 

1 26 

] 28 

] 29 

1 33 

1 35 

1 42 

1 46 

1 52 

1 56 

] 57 

1 59 

1 63. 

) 64 

] 70 

1 76 

] 88 

) 92 

] 106 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dS 

B rcsmof luorobenz ene 

Oichl'orotet'raf luprbetharie 

Ethylene (}xlde 

Dichlorofluoromethane 

1,2-dichloro-l,1,2-trifluor 

Ethyi Ether 

2,2-dichloro-l,l,l-trifluor 

Trichlorotrifluoroethane 

2-Propanol 

Methyl Acetate 

Allyl Chloride 

Carbon Disulfide 

Methyl t-butyl ether 

Hexane 

vinyl acetate 

ETBE 

Ethyl Acetate 

Tetrahydrofuran 

c:yc lohexane 

TAME 

2-Pentanone 

Methyl Methacrylate 

Methyl CyclohexAne 

2-nitropropane 

2-Chloroethyl vinyl ether 

Ethyl methacrylate 

Tetrahydrothiophene 

cis-1,4-Dichloro-2-butene 

t-1,4-Dichloro-2-butene 

1,2,3-Trimethylbenzene 

RRF 

0.489 

0.363 

4 .017 

1.896 

0.334, 

0.022 

1.166 

0.565 

0.476 

0.829 

0.438 

0.038 

0.394 

0.711 

1.892 

0.991 

1.784 

0.751 

0.634 

0.336 

0.077 

0.44S 

0.643 

0.240 

0.074 

0.398 

0.229 

0.099 

1.303 

0.606 

0.349 

0.172 

2.888 

) MIN 

RFSO ) RRF 

0.453)0.010 

0.361)0.010 

3.588)0.010 

1.606)0.010 

0.581)0.010 

0.029)0.010 

1.027)0.010 

0.405)0.010 

0.481)0.010 

0.700)0.010 

0.337)0.010 

0.046)0.001 

0.502)0.010 

0.717)0.010 

2.124)0.010 

1.138)0.010 

2.053)0.010 

0.946)0.010 

1.053)0.010 

0.437)0.010 

0.104)0.010 

0.458)0.010 

0.757)0.010 

0.326)0.010 

0.088)0.010 

0.433)0.010 

0.-307) 0.010 

0.059)0.002 

1.632)0.010 

0.456)0.010 

0.439)0.010 

0.280]0.010 

3.173)0.010 

1 

%D 

7.3 

0.4 

10.7 

15.3 

-73.9 

-33.6 

11.9 

28.3 

-1.0 

15.6 

23.1 

-23.6 

-27.5 

-0.9 

-12.2 

-14.9 

-15.1 

-26.0 

-26.2 

-30.3 

-35.1 

-2.9 

-17.7 

-35.7 

-18.6 

-11.7 

-34.2 

N/A 

-25.2 

24.7 

-25.9 

-62.6 

-9.9 

MAX 

%D 

50.0 

50.0 

50.0 

50.0 

80.0 

50.0 

SO.O 

50.0 

50.0 

SO.O 

50.0 

50.0 

SO.O 

50.0 

50.0 

50.0 

50.0 

SO.O 

SO.O 

50.0 

SO.O 

80.0 

SO.O 

50.0 

50.0 

SO.O 

50.0 

N/A 

SO.O 

50.0 

50.0 

50.0 

50.0 

) 

IU 



FORM 8 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: STL-DENVER Contract: 

Lab Code: Case No.: 5181482 SAS No.: 8260B SDG No.: D5F250124 

Lab File ID (Standard): G3235 Date Analyzed: 06/28/05 

Instrument ID: G Time Analyzed: 1552 

GC Column: DB624 ID: 0.53 (mm) Heated Purge: (Y/N) Y 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

CLIENT 
SAMPLE NO. 

ICV 

ISl(CBZ) 
AREA # 

470913 
941826 
235456 

520603 

RT # 

9.92 
10.42 
9.42 

9 . 92 

IS2 
AREA # 

1716754 
3433508 
858377 

1860854 

RT # 

7.77 
8.27 
7.27 

7.78 

IS3(DCB) 
AREA # 

761061 
1522122 
380530 

826143 

RT # 

12.22 
12.72 
11.72 

12.22 

ISl (CBZ) 
IS2 
IS3 (DCB) 

= Chlorobenzene-d5 
= Fluorobenzene 
= l,4-Dichlorobenzene-d4 

AREA UPPER LIMIT = +100% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = + 0.50 rainutes of internal standard RT 
RT LOWER LIMIT = - 0.50 minutes of internal standard RT 

# Column used to flag values outside QC limits with an asterisk, 
* Values outside of QC limits. 

page 1 of 1 
FORM VIII VOA 
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FORM 8 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: STL-DENVER Contract: 

Lab Code: Case No.: 5181482 S7^ No.: 8260B SDG No.: D5F250124 

Lab File ID (Standard): G3269 Date Analyzed: 06/29/05 

Instrximent ID: G Time Analyzed: 0925 

GC Column: DB624 ID: 0.53 (mm) Heated Purge: (Y/N) Y 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

CLIENT 
SAMPLE NO. 

LCS 
LCSD 
PBLK 
BH-B-1112 
BH-B-0506 
BH-A-0102 
BH-A-0506 
BH-9A-0506 
AC-BH002-040 
AC-BH002-070 

ISl(CBZ) 
AREA # 

480435 
960870 
240218 

454190 
353500 
424215 
438584 
405399 
423980 
425919 
419615 
458373 
492170 

RT # 

9.91 
10.41 
9.41 

9.91 
9.91 
9.92 
9.91 
9.92 
9.92 
9.92 
9.91 
9.91 
9.91 

IS2 
AREA # 

1693277 
3386554 
846638 

1607731 
1403983 
1547297 
1555423 
1551238 
1516057 
1508997 
1506685 
1675543 
1727971 

RT # 

7.77 
8.27 
7.27 

7.77 
7.78 
7.77 
7.78 
7.77 
7.78 
7.78 
7.77 
7.77 
7.77 

IS3(DCB) 
AREA # 

719920 
1439840 
359960 

670389 
492718 
617719 
640552 
589168 
585137 
641557 
612693 
660021 
784238 

RT # 

12.21 
12.71 
11.71 

12.20 
12.21 
12.22 
12.21 
12.21 
12.21 
12.21 
12.21 
12.21 
12.20 

^ 

ISl 
IS2 
IS3 (DCB) 

(CBZ) = Chlorobenzene-d5 
" Fluorobenzene 
= l,4-Dichlorobenzene-d4 

AREA UPPER LIMIT = +100% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = + 0.50 minutes of internal standard RT 
RT LOWER LIMIT = - 0.50 minutes of internal standard RT 

# Column used to flag values outside QC limits with an asterisk, 
* Values outside of QC limits. 

page l of l 
FORM VIII VOA 
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General Chemistry 
CLP-Like Forms 

Lot ID: D5F250124 

Client: Ashland Chemical Companv 

Method: MCAWW Percent Moisture 

Associated Samples: 002.004. 005.006.009.010.011.012. 013 

117 



BiaaBBl QTT 

Ashland Chemical Company 

Wet Chemistry Analysis Data Sheet 

Lab Name: 

Lot/SDG Nuinber: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sampie Aliquot: 

STL DENVER 

D5F2S0124 

SOLID 

12 
Wet 

160.3 MOD 

% 
5186520 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

BH-D-1112 

D5F250124-002 

HED64 

06/24/05 

06/25/05 

07/05/05 

07/05/05 

09:28 

08:,30 

12:00 

15:00 

BAL 

Dilution Fac 

CAS No. 

Q1028 

tor: i 

Analyte 

Percent Moisture 

Conc. 

19 

MDL RL 

0.10 

Q 

u Result is less than the tnethod detection limit (MDL). 

Form 1 Analysis Data Sheet Equivalent 118 



Bmn 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

Dilution Factor: 

STL DENVER 

D5F250124 

SOLID 

12 
Wet 

160.3 MOD 

5186520 

STL 
Ashland Cheinical Company 

Wet Chemistry Analysis Data Sheet 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

BH-C-1112 

D5F250124-004 

HED67 

00/24/05 09:52 

06/25/05 08:30 

07/05/05 12:00 

07/05/05 15:00 

BAL 

CAS No. 

Q1028 

Analyte 

Percent Moisture 

Conc. 

19 

MDL 

. . 

RL 

0.10 

Q 

. 

U Result is less than the inethod detection limit (MDL). 

Form 1 Analysis Data Sheet Equivalent 119 



I 
I 
I 
I 
I 

B B i ^ STL 

LabName: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

STL DENVER 

D5F250124 

SOLID 

11 
Wet 

160.3 MOD 

% 

5186520 

Ashland Chemical Company 

Wet Chemistry Analysis Data Sheet 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

BH-B-0102 

D5F250124-005 

HED69 

06/24/05 10:10 

06/25/05 08:30 

07/05/05 12:00 

07/05/05 15:00 

BAL 

y Dilutio a Factor: 1 

1 CAS No. 

1Q1028 

Analyte 

Percent Moisture 

Conc. 

13 

MDL RL 

0.10 

Q 

I Li Result is less than the method detection limit (MDL). 

I 

n 

II 
ll Form 1 Analysis Data Sheet Equivalent 
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Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

STL DENVER 

D5F250124 

SOLID 

18. 

Wet 

160.3 MOD 

'A 

5186520 

» ^ : M ^ J i STL 
Ashland Chemical Company 

Wet Chemistry Analysis Data Sheet 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted 

Date/Time Analyzed: 

Instrument ID: 

BH-B-0506 

D5F250124-006 

HED7A 

06/24/05 10:18 

06/25/05 08:30 

07/05/05 12:00 

07/05/05 15:00 

BAL 

Dilution Factor: 1 

CAS No. 

Q1028 

Analyte 

Percent Moisture 

Conc. 

18 

MDL RL 

0.10 

Q 

u Result is less than the method detection limit (MDL). 

Form 1 Analysis Data Sheet Equivalent 121 



STL 
Ashland Chemical Company 

Wet Chemistry Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Metiiod: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

STL DENVER 

D5F250124 

SOLID 

11 
Wet 

160.3 MOD 

% 

5f86520 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

BH-A-0102 

D5F250124-009 

HED7F 

06/24/05 11:36 

06/25/05 08:30 

07/05/05 12:00 

07/05/05 15:00 

BAL 

DilutionFactor: 1 

CAS No. 

Q1028 

Analyte 

Percent Moisture 

Conc. 

12 

MDL RL 

0.10 

Q 

U Result is less than the method detection limit (MDL). 

Form 1 Analysis Data Sheet Equivalent 

Xll 



iSHiSi 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

Dilution Factor: 

STL DENVER 

D5F250124 

SOLID 

Ji 
Wet 

160.3 MOD 

% 
5186520 

STL 
Ashland Chemical Company 

Wet Chemistry Analysis Data Sheet 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

BH-A-0506 

D5F250124-010 

HED7H 

06/24/05 11:40 

06/25/05 08:30 

07/05/05 12:00 

07/05/05 15:00 

ML 

CAS No. 

Q1028 

Analyte 

Percent Moisture 

Conc. 

14 

MDL RL 

0.10 

Q 

U Result is less than the method detection limit (MDL). 

Form 1 Analysis Data Sheet Equivalent 
123 



fcamwbiM a 1 JL, 

Ashland Chemical Company 

Wet Chemistry Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

STL DENVER 

D5F250124 

SOLID 

IA 
Wet 

160.3 MOD 

% 
5186520 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

BH-9A-0506 

D5F250124-011 

HED7K 

06/24/05 12:00 

06/25/05 08:30 

07/05/05 12:00 

07/05/05 15:00 

BAL 

Dilution Fac 

CAS No. 

Q1028 

tor: 1 

Analyte 

Percent Moisture 

Conc. 

14 

MDL RL 

0.10 

Q 

U Result is less than the method detection limit (MDL). 

Form 1 Analysis Data Sheet Equivalent 124 



nmii iwi 

Lab Name: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

. Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

STLDENVER 

D5F250124 

SOLID 

17 

Wet 

160.3 MOD 

% 
5186520 

STL 
Ashland Chemical Company 

Wet Chemistry Analysis Data Sheet 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

AC-BH002-0405 

D5F250124-012 

HED7M 

06/24/05 12:36 

06/25/05 08:30 

07/05/05 12:00 

•07/05/05 15:00 

BAL 

Dilution Factor: I 

CAS No. 

Q1028 

Analyte 

Percent Moisture 

Conc. 

17 

MDL RL 

0:10 

Q 

1 

u Result is less than the method detecjtion limit (MDL). 

Form I Analysis Data Sheet Equivalent 125 



Emira STL 
Ashland Chemical Company 

Wet Chemistry Analysis Data Sheet 

Lab Name: 

Lot/SDG Number: 
Matrix: 

% Moisture: 

Basis: 

Analysis Method: 

Unit: 

QC Batch ID: 

Sample Aliquot: 

Dilution Factor!' 

STL DENVER 

D5F250124 

SOLID 

12 
Wet 
160.3 MOD 

5186520 

Client Sample ID: 

Lab Sample ID: 

Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

AC-BH002-0708 

D5F250124-013 

HED7P 

06/24/05 12:40 

06/25/05 08:30 

07/05/05 12:00 

07/05/05 15:00 

BAL 

CAS No. 

Q1028 

Analyte 

Percent Moisture 

Conc. 

19 

MDL RL 

0.10 

Q 

u Result is less than the method detection limit (MDL). 

Form I Analysis Data Sheet Equivalent 
126 



W W t i l W l STL 

LabName: 

Lot/SDG Number: 

Matrix: 

% Moisture: 

Basis: 

Analysis Method: 
Unit: 

QC Batch ID: 

STL DENVER 
D5F250124 

SOLID 

19 
Wet 

160.3 MOD 

^ 
5186520 

MSD Sample Aliquot: 

Ashland Chenucal Company 

Wet Chemistry Analysis Data Sheet 

Client Sample ID: 

MSD Lab Sample ID: 

MSD Lab WorkOrder: 

Date/Time Collected: 

Date/Time Received: 

Date/Time Leached: 

Date/Time Extracted: 

Date/Time Analyzed: 

Instrument ID: 

BH-D-1112 DUP 

D5F250124-002X 

HED64 

06/24/05 09:28 

06/25/05 08:30 

07/05/05 12:00 
07/05/05 15:00 
BAL 

MSD Dilution Factor: 1 

Analyte 

Percent Moisture 

RPD 
Limit 

20 

Sample 
Result 

19 

C 
Duplicate 

Result 

18 

C RPD 

5.3 

Q 

u Result is less than the method detection limit (MDL). 

Form 6 Duplicate Analysis Data Sheet Equivalent 127 



Chain of 
Custody Record Cy^^V Severn Trent Laboratories, Inc. 

STLDenver 
4955 Yarrow Street 
Arvada, CO 80002 

oo 
Csl 

STL.4124 (0901) 

° - N&$ Cr^P 
Acidress _ f l . . J, -»» « 

9e2) S - ^ ^oiffH S,/r5r ?60 
City State * ^vy r 

Project Manager / ^ .^ 

Telephone Number (Area Code)/Fax Number 

Si\B Contact - . Lab Contact 

Project Name and Location' (State) ^ ^ ^ £arrier/WaybiH Numtjer 

kntJ^f^OjKf^tCAt G&tiJFf^iP U l ^ O ^ y . 
Contract/Purchase Order/Quote No. 

Sample l.D. No. and Description 
(Containers tor each sample may be combined on one line) 

-r^'-Ofc2Wor 
-^^^-Tb- \ \ \ 2 ^ 
f<L ' C > L Z i 4 0 ^ 
I U - C - 11 I Z 
^ M ' - R ' OIOZ 
^^- 9>- ^ ^ ^ 
aM-95^\ZU 
^H'lF- ai^ 
^ U - A - O I O Z 
^/V- A - o r o C 
^k i ' ^A ' 0^(y 
K-^UoC^l-Oclo 'T 

Date 

5'-ir-os; 
^-^t/os-
^-2t/.6r 
^fV'O^ 
4-^'or 
-̂̂ Y-or 

4'7i/'6r 
4'Z«/-6r 
6'Z*/'£'S' 
4-2^-D5 

^-zV-oS" 

/r2K'05' 

T'/me 

9 2 ^ 
9?0 
7^1 
1610 
»0I^ 
^Ot) 
<\0D 
113;̂  
l/i/O 
12.0^ 
\2iy 

Possible Hazard Identification 

• Non-Hazard D Flammable O S*/n frr/fanf • Po/son S jflj^nknown 

Mafrix 

/ 

/^ 

< 

y 

1 s 

X 

X 
X 
/ 

y 
K 
y 
X 

Containers & 
Preservatives 

i 

V 

H 
1 
1 
3-
9-
H 
^ 

i \ 
A 

1 

, t 

^ 

ah 

s a 

2 

3 

3 
-7 

1 ̂1 

Date ^ 

Lafi Number 

Chain of Custody Number 

327937 
/ 0 

Analysis (Attactt list i f 
•more space is needed) 

lu 
hi 
CA 

v: 
% 

V-
K 
y 
y 
K 
ĉ 
X 
< 

K 
/ 

. 

Special Instructions/ 
Conditions of Receipt 

fje>'^iiM^lt^ 
^ e - a u v 
?ce oAicy 
?6E OAity 

^cB ot^i-y 

^as. or^ci 
vc^ o ^ r 
^C£ o'̂ O/ î f 
V l t rj^iV 
Pce bî LV 
\?c^ fiuty 
^ .^ O^LV 

Sample Disposal 
- ^ (A fee may be assessed if samples are retained 

n Return To C/innt y^p/.spn.Mt Ry 1 fih [ J Arrhii/e> Fnr , . Mnnthi lonqer than 1 month) 
Turn Around Time Required 

n 24 Hours n 48 Hours 

1. Relir^a^Sfie^By ^ 

2. Relinquished By 

n 7 Days 

^ 
^ £ 14 Days D 21 Days 

3 Relinquished By 

n rvht^r 

Date . _ ^ 

Date 

Date 

rTime ^ ^ 

Time 

Time 

QC Requirements (Specify) 

1. Received By / ^ . 

2. RecelvedBy H (_J 

3. Received By 

Data 

Date 

Oate 

Time 

Time 

Time 

Comments 

DISTRIBUTION: WHITE - Returned to Client with Report: CANARY - Stays with the Sample: PINK - Field Copy 



S E V . E R N 

Chain of 
Custody Record 

T R E N T STL STLDenver 
4955 Yarrow Street 

Severn Trent Laboratories, inc. Arvada, CO 80002 
STL-4124 (0901) 

Client . ^ ,• V v 

Address ^ r v 

a ty 
forf^ ^?S^ •: 

State ZlpCode .--

Project Manager y ^ ^ - i i 

Telephone Number (Area Codel/Fax Number .— . _ 

.Site Contact -, Lab Contact^^...^ 

Project Name and Location^ate) ^ . ^ ^ £arrier/WaybillJ^mber 

hHu^^s) QKMICAC QiP(fPiiLO o r m)p)<^ 
Contract/Purchase Order/Quote No. 

Sample l.D. No. and Description 
(Containers for each sample may be combined on one line) 

AC'^H0D7- O^0?-> 
"T^r^f ^ l A t ^ K 

Date 

4,Zt|-oS' 

Time 

V7MD 

Possible Hazard Identification 

• Non-Hazard • Flammable CU Skin Irritant • Poison S ^(Unknown 

Matrix 

i ° 

K 

1 1 
y 

Containers S 
Preservatives 

j 
H 
I 

i 1 r 1 11 

"""L-zt/'^r 
Lab Number 

Chain of Custody piurpiyeLj —. ^ -^ 

1 o 
Pago ' ^ o f ^ — ^ ' 

• ! j Analysis (Attach list if 
§ more space is needed) 

C M 

X 
1 
y 

; 

^ 

.' 

, . 

• 

S p e c i a l I ns t ruc t i ons / 
Conditions of Receipt 

PC^ o.-^i^/ 

Sample Disposal , . ^ ^ ^ . . , . ^ 
~ _ j (A fee may be assessed if samples are retained 

D Return To Client ' S Disposal By Lab D ArctiiVe For Months tonger tfian T monlfij 

Turn Around Time Required 

d 24 Hoyi^-..^ [ 2 48 Hours 13 7 Days ' ^ ^ 14 Days O 21 Days D o t t i e r . 

OC Requirements (Specify) 

1. Reli 

2. Relintfuished By 

, Date ..^.^-fTime _. 

, Date I Time 

1. Received By 

2. Received By 

Date. 

( f l -z^ o'^y 
Time 

Date Time 

3. Relinquished By Date Time 3. Received By Date Time 

Comments 

DISTRIBUTION: WHITE • Returned to Client with Report: CANARY - Stays with Ihe Sample: PINK - Field Copy 



Lot#: D^^l-^xt f 

Company Name & Sampling Site; 

STL Denver 
Sample Receiving Checklist 

Date/Time Received: <i (zdt osr 
/1-.</h./lA/\\ ri.tJ^-(^^IJ / r r -

PM to Complete This Section: Yes 
Residual chlorine check reqiiired:Q 

Quote #: ^ ^ O ^ ] ^ 

Specia] Instructions: 

tio 
Quarantined : 

Yes 
Q ~ f 

Time Zone: 
• EDT/EST«CDT/CST»/ iPDT/PST .OTHER 

Unpacking Checks: 

Cooler #(s): I 

Tenqjeratures (°C): Z--<* 

N/A Yes No 

Q El Q 

P Q 

Q B 

Q (3 

1. Cooler seals intact? (N/A if hand delivered) If no, dociunent on CUR. 

2. Chain of custody present? If no, document on CUR. 

3. Bottles broken and/or axe leaking? If yes, document on CUR 

4. Multiphasic samples obvious? If yes, document on CUR. 

Iniiials 

p 
B" D 5. Proper container & preservatives used? (ref Attachment D of SOP#DEN-QA-0003) If no, document on CUR. 

Q • 6'. pH'pf aU sai43les checked^and.meet requirements? If no; document on CUR. 

e Q 7. Sufficient volume provided for aU analysis requested? (ref Attachment D of SOP# DEN-QA-0005) If no, 
dociunent on CUR, and contact PM before proceeding. 

-onCUKr 
Q 

Q 

Q 

Q ; Q 

Q 

D 

P 8. Did chain of custody agree with labels ID and samples received? If no, do& 

Q 9. Were VOA samples without headspace? If no, document on CUR. 

Q 10. Were VOA vials preserved? Preservative ^ C l Q4dL2°C QSodium Thiosulfate Q Ascorbic Acid 

^ 11. Did samples reqiiire preservation with sodiiun thiosulfate? / 

Q 12. If yes to #11, did the samples contain residual chlorine? If yes, document on CUR'. 

Q 13. Sediment present in dissolved/filtered bottles? If yes, document on CUR. 

Q 14. Is sufficient volume provided for client requested MS, MSD or matrix duplicates? If no, document on CUR, and 
contact PM before proceeding. ^ 

Q 13*' 15. Receipt date(s) > 48 hours past the collection date(s)? If yes, notiiy PA/Pjd. 

D" Q 16. Are analyses with short holding times requested? / 

Q ^ 17. Was a quick Tum Around (TAT) requested? / 

v n AVrrrt-mcXCaTT^TiU P^rpiviiSoX^aTrinl^ TJ^rpivino PKcrlfli<rt 1 7 I "̂  fM revis inn 17/IV04 
130 



STLDenver 
Sampie Receiving Chieclciist 

Lot # S ^ ^ 2 ^ \ V ^ 

Login Checks: Initials 

N/A Yes No _ _ £ L = r ^ 

^ • 18. Sufficient volume provided for all analysis requested? (ref Attachment D of SOP#DEN-QA-0003) If no, 
document on CUR, and contact PM before proceeding. 

^ • Q 19. Is sufficient volume provided for client requested MS, MSD or matrix duplicates? If no, document on CUR, and 
contacl PM before proceeding. 

p t Q 20. Did the chain ofcustody includes "received by" and "relinquished" by signatures, dates, and times? 

Q /B Q 21. Were special log in instructions read and followed? 

J& Q Q 22. Were AFCEE metals logged for refrigerated storage? 

B • 23. Were tests logged checked against the COC? Vvliich samples were confinned? A^\ 

la? Q • 24. Was a Rush fonn completed for quick TAT? 

Q ^ Q 25. Was a Short Hold form completed for any short holds? 

Q fiJ 26. Is "Strict ICOC" required? 

Q a 27. Were special archiving instmctions ihdicated in the General Comments? If so, what were they? 

Labeling and Storage Checks: Initials 

• 28. Was the subcontract COC signed and sent with samples to bottle prep? 

• 29. Were sample labels double-checked by a second person? 

• 30. Were sample bottles and COC double checked for dissolved/filtered metals by a second person? 

Q 31. Did the sample ID, Date, and Time from label match what was logged? 

• 32. Were stickers for special archi\'ing instructions affixed to each box and to the ICOC? See #27 

Q 33. Weire AFCEE metals stored refrigerated? 

[!̂  Q • 34. Were "Strict ICOC" copies given to satellite storage areas? 

Document any problems or discrepancies and the actions taken to resolve them on a Condition Upon Receipt Anomaly 
Report (CUR). 

|i • 
t 

Q Q 

( ^ 
i Q 

3 • 
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APPENDIX C 
NURE Data 



•7 MILE RADIUS 

,5 MILE RADIUS~-aZ 

- | -6 # SAMPLE LOCATION 

0 

SCAU 

8000 

IN FEET 

URS Thrtshar Square 
700 Third Street South 

Minneapolis, MN sa41S 
ei2.370.0700 Tel 
612.370.1378 Fax 

SITE LOCATION PL^N 
NURE DATA POINT 

LOCATIONS 
CLEARFIELD, UTAH 

ORN BY: JAA 
CHK'D BY; BG 

DATE: 01 715 /03 
DATE: 01 / I 5 /03 

PROJECT NO. 

52010-125 
no. NO. 

APP C 
6«p'dvrGsv8-sd8\oGvo\o*o-9Me* ajv)\'>v\ puom»v\«?oofojd sj)n\v\ (90'si) :3HVN 31IJ xsio u jd t t i j n o z 'st "cr laiVO iOld 

http://ei2.370.0700


Appendix C 

National Uranium Reconnaissance Evaluation Data 

Ashland Inc. /Clearfield DSO 

RECLNO TAPEFILE SRLID QUAD MAPCODE SAMFTYP SSAMPTYF SAMPDAT SAMPLER GRABS WTRTEMP PH 1 COND ALK SGEOUNTT ROCICryP SEDTYFE STRWDTHC STRDPTHC 

5I3*40« 

513*405 

5134406 

5134407 

5134409 

5134410 

5134411 

5134412 

5134415 

5134419 

5134421 

5134424 

5134426 

5134427 

5134428 

5134429 

5134430 

5134431 

5134432 

XG0602-01 

XG0602.01 

XC0602.0I 

XG0602-01 

XG0602.01 

XG0602.ai 

XG06O2.ai 

XG0602.0I 

XG0602.O1 

XG0602.01 

XG0602.0I 

XC0602.OI 

XG0602.0I 

XG0602^)I 

XG0602.01 

XC0602.01 

XC0602.0I 

XG0602.O1 

XG0602.01 

BCDHOOISI 

BCDH002S1 

BCDH0O3SI 

BCDH004S1 

BCDH006SI 

BCDH0O7S1 

BCDH008SI 

BCDH009SI 

BCDH0I2SI 

BCDH016S1 

BCDHOISSI 

BCDH021S1 

BCDH023S1 

BCDH024S1 

BCDH025S1 

BCDHa26Sl 

BCDH027S1 

BCDH028SI 

BCDH029S1 

000 

OOO 

000 

000 

OOO 

000 

OOO 

OOO 

OOO 

OOO 

000 

ooo 
000 

000 

ooo 
ooo 
000 

ooo 
000 

41.1468 

41.1395 

41 1642 

41 2015 

41.1400 

41 1752 

41.1763 

41.1905 

41 20S4 

410896 

41 1105 

41.0899 

410683 

41 1043 

41.0601 

410531 

410744 

41.0895 

41.1040 

112.1023 

112.0663 

112.1121 

112 1116 

112 0345 

112.0641 

112.0187 

112.0204 

112.0631 

112 0020 

112.0354 

112.1181 

112.1025 

112.1020 

112.0641 

112.0250 

112.0243 

1120641 

112 0716 

BRIGHAM CITY 

BRIGHAM c m r 

BRIGHAM CITY 

BRIGHAM c r r Y 

BRIGHAM c m r 

BRIGHAM crrY 
BRIGHAM crrY 
BRIGHAM c r r Y 

BRIGHAM c r r Y 

BRIGHAM c m r 

BRIGHAM O T Y 

BRIGHAM c r r Y 

BRIGHAM CITY 

BRIGHAM CTTY 

BRIGHAM O T Y 

BRIGHAM CTTY 

BRIGHAM CTTY 

BRIGHAM c r r Y 

BRIGHAM c r r Y 

NKI207 

NKI207 

NKI 207 

NKI 207 

NK1207 

NK1207 

NKI 207 

NK1207 

NKI207 

NKI207 

NKI 207 

NKI207 

NK1207 

NKI207 

NK1207 

NK1207 

NKI 207 

NKI 207 

NKI207 

50 

59 

59 

59 

59 

59 

59 

59 

59 

59 

59 

59 

59 

59 

59 

59 

59 

59 

59 

79/09/24 

79fl9/24 

79A)9/24 

79/09/25 

79A»/25 

79A)9/25 

79A)9/25 

79/10«2 

79/10109 

79/1004 

79/10/04 

79/l(MM 

79/lOW 

79/10fl4 

79/lOW 

79/10AM 

79/10(04 

082 
082 
082 
082 
082 
082 
082 
082 
082 
082 
082 
082 
082 
082 
082 
082 
082 
082 
082 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

160000 715000 530.0000 5.80OO 55 OOOO QTBN 

40.0000 QTKN 

29 0000QTRN 

400000 QTT!N 

32 OOOO QTON 

34 0000QTRN 

360000QrRN 

25 0000QTRN 

32.0000 QTRN 

50.0000 QTRN 

50 OOOO QTRN 

32.0000 QTRN 

55.0000 QTON 

42 OOOO QTRN 

42.0000 QTRN 

44.0000 QTRN 

44 OOOO QTRN 

50 OOOO QTRN 

32.0000 QTRN 

WTRLEVEL VEGTYPE VEGDENS REUEF C O t U f M C /kNALDATE U_XX_MTHD 

SR3-XU 

SR3-XU 

SR3-XU 

SR3-XU 

SR3-XU 

SR3-XU 

SR3-XU 

SR3-XU 

SR3-XU 

SR3-XU 

SR3-XU 

SR3-XU 

SR3-XU 

SR3-XU 

SR3-XU 

SR3-XU 

SR3-XU 

SR3-XU 

SR3-XU 

U_XX_PPM U_DN_PPM AG_PPM AL_PCT AS_FFM AU_PPM BA_PPM BE_PFM CA_PCT CD_PPM CE .PPM CO.PPM CR_PPM CU_PPM DY_PPM EU_PFM FE_PCT HF_PPM 

80/12/16 

81TO/13 

8(VI2/I6 

81/02/13 

80/12/16 

80/12/16 

8CVI2/16 

81A12/12 

81A)2/12 

8<yi2/l6 

8(VI2/I6 

80ri2/l7 

80rl2/l7 

80/12/17 

80/12/17 

81/02/11 

81/02/12 

80/12/17 

80/12/17. 

0.8000 

04000 

0 5000 

04000 

04000 

O.5O0O 

0.5000 

O.6000 

O6000 

06000 

04000 

0.4000 

04000 

04000 

O.400O 

1.1000 

O.500O 

0.4000 

0.3000 

1 SOOO 

2.4000 

20000 

2.1000 

1 8000 

2.5000 

2.1000 

34000 

1.8000 

1.500O 

2.5000 

2.6000 

1.6000 

2.2000 

2.4000 

2.1000 

20000 

2.2000 

1.8000 

0.2000 

0.6000 

0.2000 

09000 

O4O0O 

0.9000 

0.2000 

0.4000 

0.5000 

0.3000 

04000 

05000 

09000 

08000 

0.6000 

05000 

04000 

0.3000 

0.7000 

2 IOOO 

3.2400 

3 1300 

2.6800 

1.8600 

22600 

2.6500 

1.0900 

1.6900 

2.7800 

3.5300 

28100 

2.2800 

2.3200 

3 18m 

2.0800 

2.2400 

3.4300 

2.5800 

lOOOO 

2.0000 

1.0000 

2.0000 

3.0000 

9.0000 

1.0000 

3.0000 

1.0000 

6.0000 

4.0000 

4.0000 

1.0000 

4.0000 

5.0000 

-OOIOO 

^).0I00 

^joioo 
^)0100 

.OOIOO 

.OOIOO 

.OOIOO 

-OOIOO 

-0.0100 

-0.0100 

.00100 

-0.0100 

-OOIOO 

•0.0100 

-OOIOO 
-OOIOO 

-OOIOO 

-0.0100 

•OOIOO 

33.0000 

43.0000 

450000 

48.0000 

330000 

600000 

700000 

68 0000 

25.0000 

18 0000 

53.0000 

15.0000 

63 0000 

23.0000 

700000 

IS.OOCO 

350000 

330000 

25 0000 

10000 

10000 

20000 

I5O0O 

1.0000 

I.OOOO 

0.5000 

1.0000 

1.0000 

I.OOOO 

1.0000 

1.0000 

10000 

1.5000 

10000 

lOOOO 

1.5000 

1.5000 

1.5000 

0.0400 

2.7400 

04100 

3.2000 

07900 

3 8900 

00800 

00400 

08600 

1.1000 

0.7800 

1.4300 

36900 

28900 

17600 

13400 

03100 

02100 

2.9400 

300000 

79 0000 

280000 

220000 

28.0000 

23.0000 

37.0000 

48.0000 

11.0000 

27.0000 

34 0000 

150000 

44.0000 

330000 

43.0000 

18.0000 

300000 

65 0000 

120000 

15.0000 

-5000O 

5.0000 

5.0000 

•5.0000 

-50000 

-50000 

-5.0000 

-50000 

8.0000 

-5.00OO 

5.0O0O 

-5.0000 

8.0000 

5.0000 

-50000 

-5.0000 

8.0000 

•50000 

35 0000 

200000 

300000 

20.0000 

20.0000 

25.0000 

25.0000 

25.0000 

20.0000 

30.0000 

35.0000 

20.0000 

200000 

20.0000 

20.0000 

25.0000 

300000 

400000 

25.0000 

260000 

14.0000 

19.0000 

15 0000 

220000 

12.0000 

17 0000 

13.0000 

18.0000 

19.0000 

15.0000 

24.0000 

150000 

13.0000 

18.0000 

14.0000 

180000 

18.0000 

11.0000 

2.0000 

OIOOO 

29000 

1.6000 

0.9000 

03000 

31000 

2.9000 

0.3000 

2 1000 

2.7000 

04000 
46000 

-20000 

-20000 

-2.0000 

1.5000 

-2.0000 

-2.0000 

1.3000 

-2.0000 

-2.0000 

10000 

-2 0000 

-2.0000 

-2.0000 

-2.0000 

-2.0000 

-2.0000 

-2.0000 

-2 OOOO 

12000. 

0 7700 

19600 

I.380O 

10600 

1.O20O 

06000 

1-5600 

1.4700 

0.8300 

1.4600 

08000 

0.8900 

1.2000 

1.1200 

1.9700 

-0.5000 

1.6500 

1.6800 

14300 

5.0000 

lOOOOO 
7.0000 
90000 

lOOOOO 
7.0000 
7.0000 

320000 
6.0000 
60000 
90000 

11.0000 

40000 

8.0000 

9.0000 

IOOOOO 
3.0000 
60000 
5.0000 

1.4000 

1.7000 

1.70O0 

16000 

1.5000 

i 4 o a 

1.6000 

1.3000 

1.5000 

1.700C 

1.7000 

1.70O0 

1.8000 

1.5000 

1.5000 

1.7000 

18000 

1.80O0 

16OO0 

MN_PPM MO_PPM NA_PCr NB_FPM N L P P M SC.PFM SE_PPM SM_PPM SN.PPM TH,PPM T I J P M V_PPM W_PPM Y_PPM YB_PPM ZN_PFM METHODS 

13.0000 

69.0000 

10.0000 

9.O00O 

21.0000 

20.0000 

14.0000 

15.0000 

18.0000 

16.0000 

28.0000 

38.0000 

23.0000 

19.0000 

9.0000 

16.0000 

19.0000 

21.0000 

9.0000 

9.0000 

15 0000 

30.0000 

140000 

I7.O00O 

25.0000 

23.0000 

50.0000 

21.0000 

14.0000 

20.0000 

24.0000 

23.0000 

13.0000 

03000 

05000 

0.2000 

02000 

03000 

0.40OO 

0.3000 

O3450 

O2050 

0.3350 

0.4050 

0.1650 

0.2800 

0.0700 

0.0250 

02450 

0.2100 

0.4100 

0.6000 

0.4000 

0.6750 

0.3850 

O.500O 

03750 

0.4100 

0.3950 

180.0000 

4500000 

3200000 

360.0000 

190.0000 

190.0000 

3500000 

2000000 

2800000 

2930.0000 

280.0000 

180.0000 

2970.0000 

270.0000 

390.0000 

290.0000 

270.0000 

410.0000 

280.0000 

3.0000 
-2.0000 
-2.0000 
20000 
3.0000 

-20000 
2.0000 
2.0000 

-2.0000 
2.0000 
20000 

-2.0000 
2.0000 

-2.0000 
-2.0000 
-2.0000 
2.0000 
2.0000 

-2.0000 

0.3000 

O5000 

O.5500 

O4300 

O.2I0O 

O.1600 

O.470O 

O.1800 

O.3200 

O.2300 

O.3300 

O.3200 

O.5700 

0.3000 

O.2600 

0.4000 

O.3100 

25.0000 

10.0000 

10.0000 

5.0000 

5.0000 

lOOOOO 

lOOOOO 

5.OO00 

5.0000 

5.0000 

5.0000 

5.O00O 

5.0000 

5.0000 

5.0000 

5.0000 

SOOOO 

5.0000 

5.0000 

15 0000 

10.0000 

10.0000 

13.0000 

80000 

10.0000 

8.0000 

-5.0000 

8.0000 
13.0000 
lOOOOO 

8.0000 

13.0000 

8.0000 

10.0000 

IO.OOOO 

lo.ooqp 
lo.oodb 
8.0000 

7000000 

1100.0000 

1000.0000 

1500.0000 

8000000 

700.0000 

8000000 

800.0000 

1000.0000 

800.0000 

1100.0000 

1300.0000 

1400.0000 

1300.0000 

1100.0000 

1500.0000 

I300.0000 

900.0000 

500.0000 

15.0000 

35.0000 

35.0000 

500000 

40.0000 

15.0000 

25.0000 

-10.0000 

45.0000 

35.0000 

45.0000 

85.0000 

25.0000 

35.0000 

30.0000 

400000 

35.0000 

450000 

35.0000 

4.0000 

4.7000 

2.9000 

5.1000 

2.3000 

3.5000 

4.I0OO 

4.60OO 

07000 

2.4000 

5.1000 

5.6000 

2.6000 

3.7000 

4.7000 

4.5000 

2.0000 

4.800O 

4.0000 

2.0000 

2.0000 

-1.0000 

2.0000 

2.0000 

1.0000 

-1.0000 

-1.0000 

-10000 

-1.0000 

-1.0000 

-1.0000 

1.0000 

-I.OOOO 

I.OOOO 

1.0000 

1.0000 

I.OOOO 

1.0000 

3000O 

3.0000 

40000 

-50000 

3000O 

1.0000 

3.0000 

2.0000 

-500O0 

30000 

30000 

3.0000 

3.0000 

4.0000 

4.0O0O 

2.0O0O 

3.0000 

5.0000 

3.0000 

lOOOOO 

-5.0000 

-5.0000 

-5.0000 

IO.OOOO 

-5000O 

-5000O 

-5.0000 

-5.0000 

-5.0OOO 

-5.0000 

-5.0000 

-5.0000 

-5.0000 

-5.0000 

-5.0000 

-5.0000 

-5.0000 

-5.0000 

7.0000 

9.0000 

7.0000 

10.0000 

4.0000 

40000 

9.0000 

80000 

50000 

70O0O 

40000 

60000 

6.000D 

5.0000 

9.0000 

7.0000 

7.0000 

12.0000 

6.0000 

1200.0000 

2400.0000 

1600.0000 

I SOO OOOO 

lOOOOOOO 

5000000 

14000000 

1700.0000 

1600.0000 

3100.0000 

1300 0000 

9000000 

1700.0000 

1600.0000 

1600.0000 

I700.000O 

1400.0000 

1500.0000 

400000 

400000 

500000 

400000 

300000 

400000 

200000 

300000 

40.0000 

200000 

lOOOOO 

300000 

300000 

300000 

300000 

300000 

300000 

30.0000 

-20000 350000 

-2.0000 200000 

-2.0000 300000 

-20000 200000 

-20000 20.0000 

-2.000O 25.0000 

-2.0000 25.0000 

-2.0000 25.0000 

-20000 20.0000 

-20000 30.0000 

-2.0000 

-2.0000 

-2.0000 

-2.0000 

-2.0000 

-2.0000 

2.0000 

-2.0000 

-2.0000 

10.0000 

5.0000 

15.0000 

10.0000 

-5.0000 

-5.0000 

5.0000 

15.0000 

5.0000 

-2.0000 4 S . O O O O S R I . S R 2 . S R 3 - A A . < : A J = E J ( U J C X 

-2.0000 40.0000 SRI, SR2, SR3-AA;CAfEjajJ£X 

4.3000 38.0000 SRI. SR2,SR3->kA.CAJ=EJ{UJCX 

-20000 33.0000 SRI. S R i SR,3-AA.<:AJ=EJCUJtX 

-2.0000 68.0000 SRI, SR2. SR3-AA;CAJTJ(UJCX 

-2.0000 2S.000OSR1.SR2, SR3-AA,CAJ=EJ(UJ£X 

2.4000 .45.0000 SRI. SR2. SR3-AA.O\fEja jJCX 

-2.0000 53.0000 SRI, SR2, SRS-AACAfEJ tUXX 

-2.0000 1X0000 SRI, SR2, SR3-AA.-CAJ=EjaiJCX 

-2.0000 58.0000 SRI, SR2, SR3-AACAfEjajJCX 

-2.0O0O 55.0000 SRI. SR2, SR3-AA.-CAJTJCUJDC 

-2.0000 45.0000 SRI. SR2,SR3-AAf:AJ=EJCUJO( 

2.3000 33.0000 SRI. SR2, SR3-AA.-C>VJEjaiJCX 

2.2000 58.0000 SRI, SR2, SR3->lA.OfEJCUJCX 

-2.0000 38.0000 SRI, SR2, S R 3 - A A . < : A J = E J O J X X 

64000 45.0000 SRI, SR2,SR3-AA.<UfEjn ;XX 

-2.0000 53.0D00SRI,SR2,SU-AA;CAJ=EJ(UJOC 

-2.0000 63.0000 SRI, SR2. S R 3 - A A C A J T j d o O C 

-2.000O 35 OOOO SR 1. SR2. SR3-/^A.-CAfEJOJJO{ 

REFORMAT COMMENTS C0MMENT2 

SUPPLEMENTAL ANALYSIS DATA ADDED FROM XG0602-04 RECORD: GOLD V/\LUE(-

SUPPLEMEhfT/U. ANALYSIS DATA ADDED FROM XG0602-04 RECORD: GOLD VAHJE<-

SUPPLEME^^•>^L A N A L Y S I S D A T A A D D E D F R O M XG06a2-04 RECORD: COLD V/\LUE(-

SUPPtEMENTAL ANALYSIS DATA ADDED FROM XO0602-04 RECORD: GOLD V/U.IIE(-

S U P P L E M E N T A L ANALYSIS DATA ADDED FROM XG0602-04 RECORD: GOLD VALUE(-

SUPPLEMENTAL ANALYSIS DATA ADDED FROM XG06fl2-04 RECORD: GOLD V/U,UE(-

S U P P L E M E N T A L ANALYSIS DATA ADDED FROM XG0602-04 RECORD: GOLD VALVU-

SUPPLEMENT/U. JVN/kLYSIS DATA ADDED FROM XG0602-04 RECORD: GOLD VAHJE<-

SUPPLEMENTAL ANALYSIS DATA ADDED FROM XG0602-04 RECORD: GOLD V/^LUE(-

SUPPLEMENTAL ANALYSIS DATA ADDED FROM XO0602-04 RECORD: GOLD VAUJE(-

SUPFLEMENTAL ANALYSIS DATA ADDED FROM XG0602-04 RECORD: GOLD V>VLUE<-

SUPPLEMENTAL ANALYSIS DATA ADDED FROM XC0602-04 RECORD: GOLD V>U,UE<-
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APPENDIX D 
HUMAN HEALTH RISK ASSESSMENT METHODOLOGY 

The purpose of the human health risk assessment (HHRA) for the Ashland Clearfield facility (the 
Facility) is to provide a risk-based interpretation of the data collected during the Phase I and II 
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) and to provide 
conservative estimates of potential human health risks posed by chemicals that are present in 
environmental media at the Facility. The data collected during implementation of the Phase I 
RH Work Plan (URS Diamond, 2000) and Phase H RFI Work Plan (URS Diamond, 2005) were 
used to develop the HHRA for the solid waste management units (SWMUs) at the Facility. 

1.0 OVERVIEW 

In accordance with the Utah Department of Environmental Quality (UDEQ) guidance for 
Cleanup Action and Risk-Based Closure Standards (Utah Administrative Code [UAC] R315-
101), the methodology for developing the HHRA follows guidance presented in the Risk 
Assessment Guidance for Superfund: Vol. I Part A - Human Health Evaluation Manual ("RAGS, 
Part A", USEPA, 1989) and several more recent regulatory guidance documents and resources as 
appropriate such as: 

• Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites 
(OSWER 9355.4-24, December 2002) (USEPA, 2002a) 

• Risk Assessment Guidance for Superfund Volume L Human Health Evaluation Manual, 
Part E, Supplemental Guidance for Dermal Risk Assessment ("RAGS, Part E", 
USEPA/540/R/99/005, OSWER 9285.7-02EP, PB99-963312, July 2004) (USEPA, 
2004a) 

• Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous 
Waste Sites (OSWER 9285.6-10 December 2002) (USEPA, 2002b) 

The approach for developing an HHRA for the Facility incorporated the following fundamental 
components: 

• Data Evaluation 

• Exposure Assessment 

• Toxicity Assessment 

• Risk Characterization 

• Uncertainty Analysis 

As discussed in Section 3.1.1 of the Phase I RFI Work Plan (URS Diamond, 2000), the HHRA 
was completed using actual exposure scenarios defined for the Facility. 

The HHRA focuses on SWMUs, environmental media and constituents of concem (COCs) 
identified by UDEQ as requiring further evaluation subsequent to the Phase I RFI (per UDEQ's 
September 22, 2004 and February 14, 2005 correspondence). The Phase I RFI included a 
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detailed screening risk assessment and served to identify COCs in specific environmental media 
as Facility SWMUs. UDEQ indicated that COCs requiring further evaluation were as follows: 

• Tetrachloroethylene (PCE) in soil at SWMUs 2, 3, 5, and 10 

• PCE in groundwater at SWMU 7 

• Dibenz(a,h)anthracene (D[a,h)A) and benzo(a)pyrene (B[a]P) at SWMU 4 

Therefore, the HHRA will focus on data relative to these COCs collected during the Phase I and 
HRH. 

1.2 RISK ASSESSMENT 

SWMUs containing chemical concentrations that exceed screening values (e.g. soil screening 
levels [SSLs] for soil and maximum contaminant levels [MCLs] for groundwater) require an 
HHRA as outlined in Section IV.J in the Haizardous Waste Permit for the Facility (UDEQ, 1997). 
The HHRA is a site-specific evaluation of a SWMU or a combination of several SWMUs. The 
evaluations included varying degrees of sophistication depending on the SWMU conditions and 
the nature and extent of impact as indicated below. 

• If a SWMU or area poses a risk less than lE-6 for carcinogens and a hazard index (HI) of 
less than 1 for noncarcinogens, then a No Further Action (NFA) petition is submitted to 
UDEQ. 

• If the SWMU or area poses a cancer risk greater than lE-6 for carcinogens, then the 
mitigation of potential risks are addressed using a Site Management Plan (SMP). 

• If a SWMU or area poses a risk to human health greater than lE-4 or an HI greater than 
one using the actual exposure scenario, then a Corrective Action Plan (CAP) is required. 
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2.0 DATA EVALUATION AND IDENTIFICATION OF CONSTITUENTS OF 
PRELIMINARY CONCERN 

Presented in this appendix is detailed information regarding the approach that was used for 
developing an HHRA for the Facility. 

2.1 DATA EVALUATION 

One of the first steps of the HHRA process is to review data collected for previous investigations 
to develop a data set to support the Facility-specific HHRA. The analytical data from the Facility 
was reviewed to: 

(1) Validate and organize sampling data that are of acceptable quality for their use in the 
detailed HHRA; and 

(2) Identify COCs for the Facility. 

Presented below is detailed information with respect to the methods that was used for the data 
quality evaluation. 

2.2 DATA REVIEW PROTOCOL 

The data review task included efforts related to the compilation of available analytical and field 
data for the Facility. The data from Phase I and Phase n RFIs were reviewed to: 

• Identify the nature and extent of COCs; and 

• Evaluate data usability, including any uncertainties associated with the data. 

Described below is information relative to the methods that was used to develop a data set to 
support the development of the Facility-specific HHRA. 

2.2.1 Qualified Data 

Qualifiers pertaining to uncertainty in the identity or the reported concentration of an analyte may 
be assigned to certain analytical data by the laboratories or by persons performing data 
validation. Presented below is information with respect to the use of qualified data in the HHRA. 

QUALIFIER 

U 

J 

DEFINITION 

The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit (SQL). 

The analyte was positively identified; 
however, the associated numerical value is an 
estimate of the concentration of the analyte in 
the sample. 

USE OF QUALIFIED 
DATA 

IN HHRA? 
If the analyte is selected as a 
COC, then it will be 
assutned to be present at 
one-half the SQL. 
If the analyte is selected as a 
COC, it will be assumed to 
be present at the estimated 
concentration. 
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QUALIHER 

UJ 

R 

DEFINITION 

The analyte was not detected above the 
reported SQL. However, the reported SQL is 
an estimate and may or may not represent the 
actual limit of quantitation necessary to 
accurately and precisely measure the analyte 
in the sample. 
The sample results are rejected and are, 
therefore, unusable due to serious deficiencies 
in the ability to analyze the sample and meet 
quality cotitrol criteria. The presence or 
absence ofthe analyte cannot be verified. 

USE OF QUALIFIED 
DATA 

IN HHRA? 
If the analyte is selected as a 
COC, then it will be 
assumed to be present at 
one-half the SQL. 

Data will be excluded from 
the quantitative HHRA. 

2.2.2 Duplicate Results 

Listed helow are methodologies that were used to select the concentration term from duplicate 
analytical sampling results: 

• If a chemical was detected in both sarnples, the average of measured concentrations was 
used as the concentration term. 

• If a chemical was detected in one sample, then the measured concentration was selected 
as the concentration terrh, regardless of whether it was detected in the original or 
duplicate sample. 

• If both duplicate samples were non-detect, then oncThalf of the lower reporting limit was 
adopted as the concentration term. 

2.3 DATA TABULATION 

The validated analytical results are presented in Tables 7 through 9 for soil and Tables 10 
through 12 for groundwater in this Phase II RFI Report. Summary tables prepared in accordance 
with the fonnat recommended in RAGS, Part A (USEPA, 1989), to present relevant statistical 
data, such as the frequency of detection, detection limits, the range of detected concentrations, 
the distribution of data set and the source term concentrations to be used in the HHRA are 
presented in Table D-la and D-lb. 

2.4 IDENTIFICATION OF PRELIMINARY CHEMICALS OF CONCERN 

Although many chemicals might be identified in the environmental samples collected for RFIs, 
the results of an HHRA are often driven by a few chemicals and exposure pathways. To 
streamline the risk-based evaluation process, several methods have been developed by the 
regulatory agencies and the scientific community for the identification of chemicals and 
pathways that contribute significantly to the total risks posed by a site. For this Facility, only 
those chemicals with concentrations exceeding readily-available screening values (e.g., USEPA 
SSLs for soil and MCLs for groundwater) and inorganic background concentrations were 
evaluated further in the HHRA. This approach is outlined in Section IV.E of the Hazardous 
Waste Permit (UDEQ, 1997) and UAC R315-101. The detailed evaluation was provided in the 
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Phase I RFI (URS, 2003). Subsequent to the RFI, UDEQ identified the constituents PCE in soil 
and groundwater and B(a)P and D(a,h)A in soil as requiring further evaluation to support 
completion of the RFI. These compounds serve as the COCs selected for evaluation in the 
HHRA. 

2.4.1 Risk-based Screening Approacli 

Evaluation of the data for the COCs from the Phase I and II RFI required development of 
appropriate exposure point concentrations (EPCs). The lesser of the maximum detected 
concentration and the 95% upper confidence limit of the arithmetic mean (95%UCL) of a 
chemical was selected as the EPC. The methodology used to calculate the 95% UCL is presented 
in the following paragraphs. 

2.4.L1 Calculation of 95%UCL 

The approach used for computing the 95% UCL is consistent with the guidance provided in 
USEPA (2002b). The latest version of USEPA's ProUCL software was used as a tool for 
calculating the 95% UCL (USEPA, 2004b). ProUCL computes multiple statistics, and presents a 
recommendation for the appropriate exposure concentration. However, there are limitations to 
the application of ProUCL. Specifically, the currently available ProUCL does not consider 
nondetects in distribution testing and subsequent derivation of UCLs (although integration of 
nondetects is reportedly under development by USEPA). Therefore, manual modifications were 
made to the decision logic in ProUCL, which include the following: 

• For purposes of calculating the 95% UCL, one-half of the SQL was adopted as surrogate 
values to represent nondetects. 

• For data sets in which greater than 50% of the data are nondetects, non-parametric 
statistics were used to determine the 95% UCL, regardless of the value recommended in 
ProUCL. 

Tables D-2 to D-5 present the output statistics generated by ProUCL. 
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3.0 EXPOSURE ASSESSMENT 

Exposure assessment involves the identification of the potential human exposure pathways at the 
Facility based on the current and potential future land use scenarios. The exposure pathways link 
the sources, locations, types of environmental releases, and environmental fate with receptor 
locations and activity pattems. Generally, an exposure pathway is considered complete if it 
consists of the following four elements: 

• A source and mechanism of release; 

• A transport medium; 

• An exposure point (i.e., point of potential contact with a potentially impacted medium); 
and 

• An exposure route (e.g., ingestion) at the exposure point. 

As outlined in Section 3.1.1 of the Phase I RFI Workjplan, potential curreii't and future use 
scenarios were presented. However, only complete exposure pathways were selected for a 
quantitative evaluation. Justifications for those scenarios and exposure pathways not evaluated in 
the HHRA are aliso provided in Section 3.1.1 of the Phase I Workpian (URS Diamond, 2000) and 
Section 5 of this report. 

3.1 HUMAN HEALTH CONCEPTUAL FACILITY MODEL 

The first step in the exposure assessment is to characterize areas to be evaluated in the HHRA 
with respect to its physical characteristics as well as those of the potential human populations at 
or near a site. Information gathered in this step will be used to support the identification and 
selection of exposure pathways that warrant further evaluation in the Facility-specific HHRA. 

3.1.1 Known and Suspected Sources of COCs and Release Mechanisms 

Based on information with respect to the history, of the Facility and the results of the RFIs, the 
potential sources of COCs were primarily associated with past industrial operations. It is not 
clear that all constituent detections at the property are directly related to Facility operations alone 
as baseline environmental conditions were not determined for the beginning and end of the 
periods of use for all historical property owners and operators. Ashland leased the Facility in 
1982 after the property was utilized for 40 years as part of a US Navy Supply Depot and more 
recently after 20 years as a railroad round house where locomotive servicing and repair was 
conducted. While the Facihty has operated with close supervision from USEPA and UDEQ, 
previous operations at the property were conducted during timeframes when environmental 
practices and regulations were less formalized, if available or followed at all. 

As to potential source and release mechanisms, the location and environmental media must be 
considered for the COCs. COCs were detected in subsurface soil and groundwater. Subsurface 
soil and groundwater may act as secondary sources of COCs through mechanisms such as 
leaching from soil to groundwater and wind and mechanical erosion of cheniicals in soil (i.e., if 
subsurface soils are exposed during excavation). 
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3.1.2 Retention or Transport Media 

Soil is the primary medium of interest, as direct releases to groundwater have not been 
demonstrated in the Phase I and n RFI. Dust could be considered a potential transport medium 
in the case where COCs in uncovered soil may become entrained in fugitive dust. 

3.1.3 Transport Pathways 

Further evaluation of release mechanisms and transport pathways on a SWMU-by-SWMU or a 
Facility-wide basis depending upon the exposure medium was conducted using the findings of 
the Phase I and n RFI. From a soils perspective, COCs were detected in subsurface soils and 
groundwater. Listed below are potential cross-media transfer mechanisms of COCs that can be 
conservatively identified: 

• COCs in subsurface soil rriay enter groundwater. 

• COCs in subsurface soil exposed diiring excavation activities may be transported to the 
atmosphere via volatilization or fugitive dust emission. 

3.1.4 Receptors and Exposure Scenario 

The Facility is part of a large manufacturing and industrial storage complex (Freeport Center) 
and is expected to remain as an industrial use area in the future. A chain-link fence restricts 
access to the Facility on a 24 hour basis. Facility access is limited by security protocols. The 
Facility and, more specifically, the SWMUs of interest, are paved or covered and do not contain 
subsurface structures (i.e., basements or crawlspaces where Facility visitors would work or enter 
into). Potential current and future human receptor populations include: 

• Authorized visitors 

• Ashland on-site workers 

• Contract construction workers 

The text below outlines the rationale for inclusion or exclusion of the potential receptors in the 
HHRA. 

3.1.4.1 Potential Exposure to COCs in Soil and Groundwater 

Industrial/Commercial Land Use Scenario: Authorized Visitors 
Exposure is primarily limited to personnel working at the Facility and individuals permitted to 
enter the area. Risks to authorized visitors potentially exposed to soil or groundwater at the 
Facility woiild be less than those risks associated with on-site workers or construction workers 
because authorized visitors to the Facility would be present on a limited basis. In addition, 
visitors must wear appropriate personal protective equipment and follow the Facility's 
procedures regarding health and safety to mitigate the potential for exposure. In general, visitors 
would not be expected to come in contact with subsurface soils or groundwater at the SWMUs as 
groundwater is not utilized for potable or non-potable purposes and soils are covered or paved at 
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the Facility (i.e., the potential pathway is incomplete). Therefore, authorized visitors were not 
evaluated in the HHRA for the Facility. 

Industrial/Commercial Land Use Scenario: Ashland On-site Workers 
On-site workers are defined as current and future industrial/commercial employees who might be 
exposed to chemicals in surface soil or groundwater while performing non-intrusive, operational 
activities. Because SWMUs are generally covered by pavement and structures and groundwater 
at the SWMUs is not utilized for potable or non-potable purposes, exposure to surface soil and 
groundwater is considered incomplete. Workers are not involved in intrusive or subsurface 
activities. Therefore, there is no exposure to subsurface soil or groundwater (i.e., the potential 
pathway is incomplete). The on-site worker receptor was not quantitatively evaluated for the 
HHRA. 

Industrial/Commercial Land Use Scenario: Contract Construction Workers 
As indicated soils at the SWMUs are largely covered or paved and groundwater is not utilized for 
potable or non-potable purposes at the facility. Therefore, exposure to COCs in subsurface soil 
or groundwater would require subsurface intrusive or excavation activities for soils to be 
uncovered or groundwater to be encountered. It was conservatively assumed that construction 
activities could occur at the Facility and it is possible for construction workers to be exposed to 
COCs detected in subsurface soil and groundwater via incidental ingestion, inhalation, and 
dermal contact. 

3.2 QUANTITATION OF CHEMICAL INTAKE 

Integration of data gathered in the exposure assessment (i.e., the extent, frequency, and duration 
of exposure for the receptors) into a quantitative expression of chemical-specific intake is 
necessary to perform a quantitative HHRA. 

The potential for human receptors to be exposed to COCs in environmental media through 
relevant routes of exposure (e.g., inhialation, ingestion and dermal contact) were evaluated. 
Exposure pathways considered not to be applicable, based on Facility-specific information, were 
excluded from the quantitative evaluation in the HHRA. Rationale for the elimination of 
exposure pathways are discussed in detail in Section 3.1.1 of the Phase I RFI Work Plan (URS 
Diamond, 2000)-and summarized in Section 3.1.4 ofthis appendix. 

Described below is the basic equation used to calculate the intake of COCs by human receptors 
(USEPA, 1989): 

CxIRxEFxED 

Where: 

BWxAT 

DI = Daily intake (mg of chemical per kg of body weight per day) 
C = Concentration of a COC (e.g., mg/kg in soil, mg/L in water) 
IR = Intake rate; the amount of impacted medium contacted over the exposure period 

(e.g., ing/day for soil, L/day for water and mVday for air) 
EF = Exposure frequency; describes how often exposure occurs (days/year). 
ED = Exposure duration; describes how long exposure occurs (years). 
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BW = Body weight; the average body weight over the exposure period (kg) 
AT = Averaging time; period over which exposure is averaged (days) 

Each of the intake variables in the above equation consists of a range of values in the literature. 
A reasonable maximum exposure (RME) scenario, which represents the maximum exposure that 
is reasonably likely to occur, was calculated using the 95% UCL concentrations of COCs and a 
combination of the mean and upper-bound exposure parameters over an appropriate exposure 
area. 
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4.0 TOXICITY ASSESSMENT 

The toxicity assessment provides a framework for characterizing the relationship between the 
magnitude of exposure to a COC and the nature and likelihood of adverse health effects that may 
result from such exposure. In an HHRA, chemical toxicity is; typically divided into two 
categories: carcinogenic and non-carcinogenic effects. Potential j health effects are evaluated 
separately for these two categories, because their toxicity criteria are based on different 
mechanistic assumptions and associated risks are expressed in different units. Provided in this 
subsection is an overview of the methodology that was used to develop a toxicity assessment as 
part of the HHRA for the Facility. 

4.1 SOURCES OF TOXICITY INFORMATION 

Pertinent toxicological and dose-response information for COCs were selected from the 
following sources in order of preference, in accordance with USEPA guidance (USEPA, 2003): 

• Tier 1 - Integrated Risk Information System (IRIS), available on-line (USEPA, 2005) 

• Tier 2 - USEPA's Provisional Peer-Reviewed Toxicity Values (PPRTVs) 

• Tier 3 - Other Toxicity Values (e.g., Califomia Environmental Protection Agency, The 
Agency for Toxic Substances and Disease Registry, and USEPA's Health Effects 
Assessment Summary Tables [USEPA, 1997]). 

4.2 METHODOLOGY FOR EVALUATING CARCINOGENIC EFFECTS 

For purposes of assessing risks for potential carcinogens, USEPA has adopted the science policy 
position of "no-threshold," i.e., there is essentially no level of exposure to a carcinogen that will 
not result in some finite possibility of tumor formation. This approach requires the development 
of dose-response curves correlating risks associated with given levels of exposure. Linear dose-
risk response curves are generally assumed. 

Carcinogenic risks associated with a given level of exposure to potential carcinogens are 
typically extrapolated based on slope factors (SFs) or unit risks. SFs are the upper 95% 
confidence limit of the slope of the dose-response curve, expressed in terms of risk per unit dose 

(given in [mg/kg-day] ). Unit risks relate the risk of cancer development with the concentration 
of a carcinogen in the given environmental medium, expressed as either risk per unit 

3 -1 -1 

concentration in air (given in [/ig/m ] ) or drinking water (given in [/ig/L] ). 

Current USEPA guidance for calculating a dermal SF is to adjust the oral SF with an oral 
absorption factor specific for that chemical. It should be noted that the oral absorption factor 
used in the calculation refers to absorption of the chemicals in the species upon which the SF is 
based; i.e., generally not absorption data in humans. 

The equation for extrapolation of a default dermal SF is as follows: 

DefauU Dermal SF ([mg/kg - day] ' ) = Oral SF ([mg/kg - day] ' )^Oral Absorption Factor (%) 
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4.3 METHODOLOGY FOR EVALUATING NON-CARCINOGENIC EFFECTS 

The USEPA has adopted the science policy position that protective mechanisms (such as repair, 
detoxification, and compensation) must be overcome before the adverse systemic health effect is 
manifested. Therefore, a range of exposures exists from zero to some finite value that can be 
tolerated by the organism without appreciable risk of expressing adverse effects. 

The approach used by the USEPA to gauge potential non-carcinogenic effects is to identify the 
upper boundary of the tolerance range (threshold) for each chemical and to derive an estimate of 
the exposure below which adverse health effects are not expected to occur. Such an estimate 
calculated for the oral route of exposure is an oral reference dose (RfD), and for the inhalation 
route of exposure is an inhalation reference concentration (RfC): The oral RfD is typically 
expressed as mg chemieal per kg body weight per day (mg/kg-day), and the inhalation RfC is 
usually expressed in terms of concentration in the air (i.e., mg chemieal per m^ of air). However, 
for purposes of the FaciUty-specific HHRA, inhalation RfC valuesi can be converted to units of 
dose by multiplying by the inhalation rate (20 mVday, an upper-bound estimate for combined 
indoor-outdoor activity) and dividing by the body weight (70 kg, average body weight), as 
detailed in the following equation: 

Inhalation RfD [mg/kg -day) = RfC (mg/m^)x20m^/day -70kg 

Currently, two types of oral RfDs/inhalation RfCs are available from the USEPA, depending on 
the length of exposure being evaluated, chronic and subchronic. Chronic oral RfDs/inhalation 
RfCs are specifically developed to be protective for long-term exposure to a chemical, and are 
generally used to evaluate the non-carcinogenic effects associated with exposure periods between 
seven years (approximately 10 percent of a human lifetime) and lifetime. Subchronic oral 
RfDs/inhalation RfCs are useful for characterizing potential non-carcinogenic effects associated 
with shorter-term exposures. Current USEPA guideline requires that subchronic oral 
RfDs/inhalation RfCs be used to evaluate the potential non-carcinogenic effects of exposure 
periods between two weeks and seven years (USEPA, 1989). 

Toxicological criteria specifically derived for gauging potential human health effects associated 
with the dermal route of exposure have not been developed by USEPA. For purposes of the 
HHRA, default dermal RfD values will be extrapolated from oral RfDs in accordance with the 
current USEPA guidance (USEPA, 1989), if: 

• Health effects following exposure are not route-specific. 

• Portal-of-entry effects (e.g., dermatitis associated with dermal exposure and respiratory 
effects associated with inhalation exposure) are not the principal effects of concem. 

Exposures with the dermal route are generally calculated as absorbed doses, while oral RfDs are 
expressed as administered doses. Therefore, adjustments are necessary to match the dermal 
exposure estimates with the oral RfDs. Current USEPA guidance is to adjust the oral RfD with 
oral absorption factor (i.e., percent chemical that is absorbed) to extrapolate a default dermal RfD 
(USEPA, 1989; USEPA 2()04a). It should be noted that the oral absorption factor used in the 
calculation refers to absorption of the chemicals in the species upon which the reference dose is 
based; (i.e., generally not absorption data in humans). 
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The equation for extrapolation of a default RfD is as follows: 

Dermal RfD [mg/kg-day)=Oral RfD [mg/kg - day)x Oral Absorption Factor (% 
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5.0 RISK CHARACTERIZATION 

In this step of the HHRA, information obtained from the exposure and toxicity assessments were 
integrated to characterize the potential risks posed by COCs selected for the HHRA. 

5.1 RISK FOR INDIVIDUAL COCs 

The methods that were used for characterizing risk potentially associated with exposure to 
individual COCs are briefly outiined as follows: 

5.1.1 Carcinogenic Effects 

Potential risks for carcinogenic effects are typically estimated by calculating incremental lifetime 
cancer risk (CR) as a result of exposure to carcinogens. Calculation of a CR for an exposure 
pathway involves multiplying the chronic daily intake for each chemical by its upper-bound 
cancer slope factor, as described by the following equation (USEPA, 1989): 

CR=CDIxSF 
Where: 
CR = Cancer risk (unitless). 
CDI = Chronic daily intake of chemicals (expressed in mg/kg-day); 
SF = Slope factor (expressed in [mg/kg-day] ); Chemical-specific SF 

values were used in the calculation if available, values extrapolated 
from a surrogate were used, if appropriate. 

For known or suspected carcinogens, acceptable exposure levels are generally concentration 
levels that represent an excess upper-bound lifetime CR to an individual of between one in ten 

•4 -6 

thousand (10 ) and one in a million (10 ). 

5.1.2 Noncarcinogenic Effects 

Potential risks for noncarcinogenic effects are typically estimated by calculating the hazard 
quotient (HQ) for each COC, using the following equation: 

RfD 

Where: 
HQ = Hazard quotient (unitiess). 
CDI = Chronic daily intake of chemicals (expressed in mg/kg-day). 
RfD = Reference dose (expressed in mg/kg-day); chemical-specific RfD 

values will be used in the calculation if available, values 
extrapolated from a surrogate will be used, if appropriate. 

5.2 RISK FOR CUMULATIVE COCs 

The methodology used for characterizing potential risk for exposures to multiple chemicals is 
briefly outlined as follows: 
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Ashland Distribution Company, Clearfield, Utah 

1. Organize outputs of exposure and toxicity assessments by the duration and route of 
exposure for each receptor population. 

The total upper-bound excess lifetime CRs and the HQs were tabulated separately for 
each COC. 

2. Quantify total carcinogenic and noncarcinogenic risks for each pathway by summing 
the risks estimated for each COC. 

The total upper-bound excess lifetime CR for each pathway was obtained by summing 
CRs calculated for individual COCs. For known or suspected carcinogens, exposure 
iieveis that represent an excess upper-bound lifetirhe cancer risk to an individual 

greater than 10 are addressed as outiined in Section 1.2 of this appendix and the 
Hazardous Waste Permit for tiie Facility (UDEQ, 1997). 

The sum of the HQs of all COCs under consideration is termed the HI. The HI is a 
useful reference point for gauging the potential noncarcinogenic effects of 
environmental exposures to complex exposures. In general, an HI that is less than or 
equal to one is regarded as not likely to be associated with any health risks, and is, 
therefore, less likely to be of regulatory concem as compared to hazard indices greater 
than one. However, a conclusion should not be categorically drawn that all Hi's 
greater than one are "unacceptable" because of the following reasons: 

=> There is perhaps one order of magnitude or greater uiicertainty inherent in 
estimates of oral RfDs and inhalation RfCs due to the conservative approach used 
to derive these estimates. 

=> There are uncertainties related to the assumption that individual HQ's are additive. 

Therefore, if the HI exceeds one, the HI will be re-calculated by segregating the 
chemicals into subgroups based on the target organs affected and the mechanism of 
action. However, for this HHRA this step was unnecessary because the HI is 
considerably less than 1. 

3. Estimate overall risks that affect each population over the same time period by 
combining risks across pathways. 

Risks were combined across different pathways that are likely to affect the same 
population over the same time periods to address the possibility of a population that is 
exposed to more than one pathway. 

Table D-6 to D-8 present the risk calculations for the constmction worker potentially exposed to 
B(a)P and D(a,h)A in soil, PCE in soil, and PCE in groundwater, respectively. 
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6.0 UNCERTAINTY ANALYSIS 

The objective of conducting an uncertainty analysis is to evaluate the assumptions and 
uncertainties inherent in the HHRA to place the results of the risk estimate in proper perspective. 
Presented below are the types of uncertainties that were evaluated in the HHRA report. 

6.1 DATA EVALUATION 

Uncertainties associated with the data validation process are discussed to identify key issues, if 
any, thiat contribute most to the overall quality of the analytical data evaluated in the HHRA. 

The QA/QC review (Appendix B) indicated that the data are acceptable for the purpose of 
evaliiating potential impacts of tetrachloroethene in soil and ground\yater at this site. 

6.2 EXPOSURE ASSESSMENT 

Uncertainties associated with the findings of the exposure assessment may result from several 
sources. For this Facility, exposure assessment uncertainties include: 

• Groundwater isamples were collected as grab samples. Therefore, the concentrations of 
chemicals in these samples are expected to be higher than concentrations found in 
developed monitoring wells. The use of grab sample data is likely to result in an 
overestimate of risks potentially posed by PCE in groundwater. 

• The use of the maximum detected concentration of PCE in groundwater to estimate 
constmction worker risk. This is a conservative approach because the concentration of 
groundwater constmction workers might contact could be significantly lower than the 
maximum concentration because PCE was a COC for SWMU 7 only. It was nondetect or 
present at low levels at the remaining Facility SWMUs. 

• Conservative assumptions regarding exposure scenarios (e.g., land use, exposed 
populations, activity patterns)^ for the constmction worker exposed to groundwater. The 
Soil and Water Management Plan (SWMP) implemented by Ashland for the Facility 
defines the required work practices to be used to minimize exposure if groundwater is 
encountered during excavation activities. Although the SWMP ensures that constmction 
workers would not contact groundwater, this pathway was quantified for an informational 
purpose. 

• Applicability and assumptions of models selected to predict the fate and transport of 
COCs in the environment. For this HHRA, it was conservatively assumed that chemicals 
present in soil and groundwater did not undergo biodegradation and natural attenuation. 

• Exposure parameters for estimating intake of COCs in soil and groundwater were mostly 
default values recommended by USEPA and most likely overestimate the actual 
exposures for constmction workers at the site. 

December 2005 15 



Appendix D: Human|Health Risk Assessment Methodology 
Ashland Distribution Company, Clearfield, Utah 

6.3 TOXICITY ASSESSMENT 

The following sources of uncertainties associated with the results of a toxicity assessment: 

• Uncertainty inherent in the standard risk evaluation process, e.g., the default approach for 
deriving dermal toxicity criteria. Currently there are no toxicity values available to 
evaluate the dermal exposure pathway. Therefore, oral RfDs and oral SFs are used to 
assess systemic toxicity from dermal exposures. When oral toxicity values for systemic 
effects are applied to dermal exposures, uncertainty in the risk assessment is introduced 
because differences in the mechanisms of action between the oral and dermal exposures 
are not taken into account. Use of oral toxicity factors: can result in the over- or 
underestimation of risk, depending on the chemical. It is not possible to make a general 
statement about the direction or magnitude bf this lihcertadnty. 

• Uncertainty common to current agency guidance on the risk evaluation, e.g., the use of 
animal data to extrapolate toxicity values necessary for estimating risk for human 
receptors. 

6.4 RISK CHARACTERIZATION 

Level of confidence in the results of the risk characterization were analyzed in light of 
uncertainties associated with the data validation, exposure assessment and toxicity assessment in 
an attempt to identify the following: 

• Major COCs and pathways driving the risks 

• Major factors that may reduce the uncertainty associated with the results of the risk 
characterization 

The overall confidence of the conclusions made for this Facility-specific HHRA is high because 
the approach used to select EPCs, exposure pathways, and exposure parameters used to estimate 
risk and hazard are inherently conservative and are not likely to underestimate risk to receptors 
potentially exposed to chemicals in soil and groundwater at the Facility. 
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Table D- l a 
Analytical Data Used for Human Health Risk Assessment 

AU Soil Depths 
Ashland - Clearfield, Utah 

Sample ID 
BHOOl 
BH002 
BH003 
BH003 
BH004 

BHOOS 
BH006 
BH007/D 

BH008 
BH009 
BHOIO 
BHOll 
BH012 
BH012 
BH013 
BH013 
BH014 
BH015 
BH016 
BH016 
BH-A 
BH-A 
BH-B 
BH-B 

BH-C 
BH-D 
BH002 
BH002 

BH-9A 

Sample 
Depth 
(feet) 

4.5'-6' 
4'-5' 
2'-4' 

6" 
2.5'-4.5' 

5'-6' 
2.5'-3.5' 
3.5'-4.5' 
3.5'-4.5' 

3'-4' 
4'-6' 
6'-7' 

6'-7.5' 
9' 

3.5'-4' 
12' 

4'-5' 
5'-6' 
3.5' 
8' 

l'-2' 
5'-6' 
l'-2' 
5'-6' 

l l ' -12 ' 
l l ' -12 ' 
4'-5' 
7'-8' 
5:-.6' 

Tetrachloroethene 

Result ' (ug/kg) 
2.8 U 
100 J 
2.7 U 

4.75 U 
3.05 . U 
300 • 
2.95 . U 
3.95 J 
3.05 U 

1.9 J 
53 J 
3 U 

3.05 U 
3.05 U 
5.8 
290 J 
3.1 U 

200 J 
"4 U 

0.28 J 
0.1 U 
0.2 J 

0.105 U 
16.5 U 
16.5 U 

0.105 U 
0.105 U 

0.1 U 

Average Detected Concentration 

Minimum Detected Concentration 
Maximum Detected Concentration 

Number of Samples Analyzed 
Number of Detections 
Percentage of Samples with no PCE 

Detections 

95.5 

0.2 
300 
28 
10 

64 

Benzo(a)pyrene 

Result' (u{g/kg) 
NS : 
NS 
NS 
NS 

. NS 
NS 
NS . 

165 U 
930 
165 U 
200 U 

NS ' 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

930 
930 
930 

75 

Dibenz(a,h)anthracene 

Result' (ug/kg) 
:: NS 
.: NS 

NS 
. NS 
;:, NS 
f NS" ' 1 

. . NS 
165 U 
370 
165 U 
200 U 

• NS 
: NS 

NS 
NS 
NS 

: NS 
NS 

• NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

... NS 

370 
370 
370 
4 
1 

75 
Notes: 

All concentration units are micrograms per kilogram (ug/kg). 

* Results presented included detected results and one half the sample quantitation liniit for nondetect results. 
NS - Not sampled. 

U - Chemical not detected 
J - Estimated result 
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Table D-lb 
Analytical Data Summary for Tetrachloroethene, Benzo(a)pyreiie, and Dlbenz(ajh)aiithracene in Soil 

Ashland - ClearHeld, Utah 

Chemical 

Frequency 
of 

Detection 
Detected Concentration 
Minimum Maximum Average 

Calculated' 
UCL 

Concentration UCL Basis 

Exposure 
Pohit 

Concentration Rationale for Selection 
Volatile Organic Compounds (MS/kg) 

Tetrachloroethene 1 0 / 2 8 0.2 300 1 95.5 1 194 99% Chebyshev (Mean, Sd) UCL . 194 • 1 UCL less than maximum detected concentration. 
Semivolatile Organic Compounds (Me/ke) 

Ben2o(a)pyrene 
Dibenz(ah)an thracene 

1 ./ 4 
.1 / 4 

930 
370 

930 
370 

930 
370 

1187 
429 

95% Chebyshev (Mean, Sd) UCL 
Approximate Gamma UCL 

930 
370 

Maximum detected concentration less than UCL. 
Maximum detected concentration less than UCL. 

Notes: 
' Upper confidence limit (UCL) concentrations calculated using USEPA's ProUCL software (USEPA, 2003). 
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Table D-2 
Tetrachloroethene ProUCL Output 

Ashland - Clearfield, Utah 
Ravr Statistics 

Number of Valid Samples 
Nimiber of Unique Samples 
Minimum 
Maximum 
Mean 
Median 
Standard Deviation 
Variance 
Coefficient of Variation 
Skewness 

Gamma Statistics 
khat 
k star (bias corrected) 
Theta hat 
Theta star 
nuhat 
nustar 
Approx.Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Log-transformed Statistics 
Minimum of log data 
Maximum of log data 
Mean of log data 
Standard Deviation of log data 
Variance of log data 

RECOMMENDATION 
Data are Non-parametric (0.05) 

28 
21 

0.1 
300 

36.576607 
3.05 

83.923464 
7043.1478 
2.2944573 
2.5851742 

0.2873548 
0.2803763 
127.28728 
130.45542 
16.091868 
15.701072 
7.7504717 

0.0404 
7.4056566 

-2.302585 
5.7037825 
1.1827974 
2.4093895 
5.8051578 

1 Use 99% Chebyshev (Mean, Sd) UCL 

i : 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data not normal at 5% significance level 

0.4848975 
0.924 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 

Gamma Distribution Test 
A-D Test Statistic 
A-D 5% Critical Value 
K-S Test Statistic 
K-S 5% Critical Value 
Data do not follow gamma distribution 
at 5% significance level 

63.590832 

2.3616212 
0.8596734 
0.2969121 
0.1799791 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 
Adjusted Gamma UCL 

Lognormal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data not lognormal at 5% significance level 

74.097678 
77.547743 

0.8995045 
0.924 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 
95% Chebyshev (MVUE) UCL 
97.5% Chebyshev (MVUE) UCL 
99% Chebyshev (MVUE) UCL 

95% Non-parametric UCLs 
CLT UCL 
Adj-CLT UCL (Adjusted for skewness) 
Mod-t UGL (Adjusted for skewness) 
Jackknife UCL 
Standard Bootsti-ap UCL 
Bootstrap-t UCL 
Hall's Bootstrap UCL 
Percentile Bootstrap UCL 
BCA Bootstrap UCL 
95% Chebyshev (Mean, Sd) UCL 
97.5% Chebyshev (Mean, Sd) UCL 
99% Chebyshev (Mean, Sd) UCL 

494.25233 
158.23311 
208.09421 
306.03669 

62.664058 
70.943396 
64.882241 
63.590832 
62.344457 
84.527194 
64.13469 

63.687857 
72.528393 
105.70894 
135.62255 

1194.38205 1 

Incorporates averaging of results at BH007/FD 
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Table D-3 
Benzo(a)pyrene ProUCL Output 

Ashland - Clearfield, Utah 
Raw Statistics 

Number of Valid Samples 
Nimiber of Unique Samples 
Minimum 
Maximum 
Mean 
Median 
Standard Deviation 
Variance 
Coefficient of Variation 
Skewness 

Gamma Statistics 
khat 
k star (bias corrected) 
Theta hat 
Theta star 
nuhat 
nustar 
Approx.Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Log-transformed Statistics 
Minimumof log data 
Maximum of log data 
Mean of log data 
Standard Deviation of log data 
Variance of log data 

RECOMMENDATION 
Data are Non-parametric (0.05) 

4 
3 

165 
930 
365 

182.5 
377.02785 

142150 
1.032953 

1.9886366 

1.7427361 
0.6023507 
209.44077 
605.95929 
13.941889 
4.8188056 
1.0690284 
N/A 
N/A 

5.1059455 
6.8351846 
5.5863482 
0.8374819 
0.7013759 

1 Use 95% Chebyshev (Mean, Sd) UCL 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data not normal at 5% significance level 

0.6626208 
0.748 

95% UCL (Assuming Nomial Distribution) 
Student's-t UCL 

Gamma Distribution Test 
A-D Test Statistic 
A-D 5% Critical Value 
K-S Test Statistic 
K-S 5% Critical Value 
Data do not follow gamma distribution 
at 5% significance level 

808.64175 

0.8078102 
0.6614864 
0.4260894 
0.3987181 

95 % UCLs (Assuming Gamma Distribution) 
Approximate Gamina UCL 
Adjusted Gamma UCL 

Lognormal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data not lognormal at 5% significance level 

1645.2921 
N/A 

0.7080604 
0.748 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 
95% Chebyshev (MVUE) ^CL 
97.5% Chebyshev (MVUE) UCL 
99% Chebyshev (MVUE) UCL 

95% Non-parametric UCLs 
CLT UCL 
Adj-CLT UCL (Adjusted for skewness) 
Mod-t UCL (Adjusted for skewness) 
Jackknife UCL 
Standard Bootstrap UCL 
Bootstrap-t UCL 
Hall's Bootsti-ap UCL 
Percentile Bootstrap UCL 
BCA Bootsti-ap UCL I 
95% Chebyshev (Mean, Sd) UCL 
97.5% Chebyshev (Mean, Sd) UCL 
99% Chebyshev (Mean, Sd) UCL 

14714.303 
936.28527 
1193.1428 
1697.6898 

675.07781 
875.36321 
839.88222 
808.64175 
N/R 
N/R 
N/R 
N/R 
N/R 

1186.7131 
1542.2691 
2240.6899 

Recommended UCL exceeds the maximum observation 

Incorporates averaging of results at BH007/FD 
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Raw Statistics 
Number of Valid Samples 
Nimiber of Unique Samples 
Minimum 
Maximum 
Mean 
Median 
Standard Deviation 
Variance 
Coefficient of Variation 
Skewness 

Gamma Statistics 
khat 
k star (bias corrected) 
Theta hat 
Theta star 
nuhat 
nu star 
Approx.Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Log-transformed Statistics 
Minimum of log data 
Maximum of log data 
Mean of log data 
Standard Deviation of log data 
Variance of log data 

Table D-4 
Dibenz(a,h)anthracene ProUCL Output 

Ashland - Clearfield, Utah 
Normal Distribution Test 

Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data not normal at 5% significance level 

4 
3 

165 
370 
225 

182.5 
98.064605 
9616.6667 
0.4358427 
1.8387058 

8.4726633 
2.2848325 
26.555995 
98.475491 
67.781306 

18.27866 
9.5911591 
N/A 
N/A 

5.1059455 
5.913503 

5.3559278 
0.3826188 
0.1463971 

0.7464209 
0.748 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 

Gamma Distribution Test 
A-D Test Statistic 
A-D 5% Critical Value 
K-S Test Statistic 
K-S 5% Critical Value 
Data follow gamma distribution 
at 5% significance level 

340.39082 

0.6126482 
0.6576896 
0.3371946 
0.3952232 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamtna UCL 428.800991 

Adjusted Gamma UCL N/A 

Lognormal Distribution Test 
Shapiro-Wilk Test Statisitic 0.7851261 
Shapiro-Wilk 5% Critical Value 0.748 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 528.30656 
95% Chebyshev (MVUE) UCL 408.17757 
97.5% Chebyshev (MVUE) UCL 488.0079 
99% Chebyshev (MVUE) UCL 644.81912 

RECOMMENDATION 
Data follow gamma distribution (0.05) 

Use Approximate Gamma UCL 

95% Non-parametric UCLs 
CLT UCL 305.65096 
Adj-CLT UCL (Adjusted for skewness) 353.81745 
Mod-t UCL (Adjusted for skewness) 347.90382 
Jackknife UCL 340.39082 
Standard Bootstrap UCL N/R 
Bootsti-ap-t UCL N/R 
Hall's Bootstrap UCL N/R 
Percentile Bootstrap UCL N/R 
BCA Bootstrap UCL N/R 
95% Chebyshev (Mean, Sd) UCL 438.72685 
97.5% Chebyshev (Mean, Sd) UCL 531.20663 
99% Chebyshev (Mean, Sd) UCL 712.86525 

Recotiunended UCL exceeds the maximum observation 

Incorporates averaging of results at BH007/FD 
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Table D-5a 
Toxicity Value Summary 

Ashland - Clearfield, Utah 

Chemical 

Teu-achloroethene 

Benzo(a)pyrene 

Dibenzo(a,h)anthracene 

CAS 

127184 

50328 

53703 

RfDo-C 

lE-02 

NV 

NV 

Source 

mis 
_ 
-

RfDo-S 

IE-01 

NV 

NV 

Source 

HEAST 
_ 
-

RfDi-C 

I.71E-01 

NV 

NV 

Source 

NCEA 
_ 
-

RfDi-S 

NV 

NV 

NV 

Source 

_ 
_ 
-

SFo 

5.2E-02 

7.3E+00 

7.3E+00 

Source 

NCEA 

IRIS 

'mis 

SFi 

2.03E-03 

3.08E+00 

NV 

Source 

NCEA 

NCEA 

-

WOE 

NA 

B2 

B2 

Source 

mis 
> m i s 

mis 

RfDo-C - Chronic oral reference dose (mg/kg-day) 
RfDo-S - Subchronic oral reference dose (mg/kg-day) 
RfDi-C - Chronic inhalation reference dose (mg/kg-day) 
RfDi-S - Subchronic inhalation reference dose (mg/kg-day) 

SFo - Oral slope factor (mg/kg-day)"' 

SFi - Inhalation slope factor (mg/kg-day)"' 
WOE - Weight of evidence for carcinogenicity 
mis - Integrated Risk Information System (on-line database) 

NCEA - National Center for Environmental Assessment 
HEAST - Health Effects Assessment Summary Tables 

NA - Not applicable 
NV - No value available 
B2 - Probable human carcinogen 

Appendix D Human Health Risk Assc5sment 
Revision 0, October 2005 l o f l 



Table D-5b 
Chemical/Physical Parameter Sununary 

Ashland - Clearfield, Utah 

Chemical 

Tetrachloroethene 

Benzo(a)pyrene 

Dibenzo(a,h)an thracene 

CAS No 

127184 

50328 

53703 

ABSd 

NA 

1.30E-01 

1.30E-01 

EPA, 2004a 

EPA, 2004a 

EPA, 2004a 

GIABS 

l.OOE-i-GG 

l.OOE-i-00 

l.OOE+OO 

EPA, 2004a 

EPA, 2004a 

EPA, 2004a 

Di 

7.20E-02 

4.30E-02 

2.02E-02 

EPA, 2002a 

EPA, 2002a 

EPA, 2002a 

Dw 

8.20E-06 

9.00E-06 

5.18E-06 

EPA, 2002a 

EPA. 2002a 

EPA, 2002a 

Kd 

6.41E-01 

4.72E+03 

1.57E+04 

EPA. 2002a 

EPA, 2002a 

EPA, 2002a 

H' 

7.24E-01 

1.87E-05 

5.03E-06 

EPA, 2002a 

EPA, 2002a 

EPA, 2002a 

ABSd - Dermal absorption factor (unitless) 

GIABS - Gastrointestinal absorption value (unitless) 

Di - Diffusivity in air (cm^/s) 

Dw - Diffusivity in water (cm Is) 

Kd - Soil-water partition coefficient (cm'/g) 

H' - Dimensionless Henry's law constant 

EPA - United States Environmental Protection Agency 

Appendix D Human Heallh Risk Assessment 
Revision 0, October 2005 lo f l 



Table D-6.1 
Construction Worker: Soil Pathway Exposure Parameter Values 

Ashland - Clearfield, Utah 

Exposure 
Pathway 

Incidental 
Soil 
Ingestion 

Dermal 
Contact with 
Soil 

Inhalation of 
Derived 
Chemicals 

Parameter 

sm 
EF 
ED 
H 

BW 
ATc 
SA 

SSAF 
-OF 
EF 
ED 

. EV 
BW 
ATc 

m 
EF 
ED 
BW 
ATc 

Construction Worker 

Description 

Soil Ingestion Rate (mg/day) 
Exposure Frequency (days/year) 
Exposure Duration (years) 
Fraction Ingested (unitless) 
Body Weight (kg). 
Averaging Time for Carcinogens (days) (h) 
Skin Surface Area Exposed (cni^ 
Soil-to-Skin Adherence Factor (mg/cirf) 
Conversion Factor (kg/mg) 
Eiiposure Frequency (day/year) 
Exposure Duration (years) 
Event Frequency (events/day) 
Body Weight (kg) 
Averaging Time for Carcinogens (days) (h) 
Inhalation Rate (irf/day) 
Exposure Frequency (day/year) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Tirae for Carcinogens (days) (h) 

RME 

330 
20 
1 
1 

70 
; 25,550 
; 3300 
1 0.3 
' 1E.06 

20 
1 
1 

i 70 
25,550 

20 
20 
1 

70 
25,550 

Source 

(a) 
(b) 
(c) 
(b) 

(d,e.f) 
(d.e,0 

(g) 
(h) 

(b) 
(c) 
(h) 

(d,e,0 
(d,e,0 

(i) 
(b) 
(c) 

(d,e,0 
(d,e,f) 

Notes: 
RME - Reasonable Maximum Exposure. 
(a) U.S. EPA. 2002. Supplemental Guidance for Developing Soil Screening Leveh for Superfund Sites. Exhibit 1-2. 
(b) Conservative assumption based on the industrial land use. 
(c) Construction activities are assumed to occur over a 1 year period. 
(d) U.S. EPA, 1991. Human Health Evaluation Manual, Supplemental Guidance, Standard Default Exposure Factors. 
(e) U.S. EPA, 1989. RAGS, Volume I, Human Health Evaluation Manual (Part A). 
(0 70 kg body weight and 70 year lifetime are iispd to be consistent with the development of cancer slope factors, 
(g) U.S. EPA, 2004. RAGS, Volume 1, Human Heallh Evaluation Manual (Part E), Exhibit 3-5. . 
(h) U.S. EPA, 2004. RAGS, Volume 1, Human Health Evaluation Manual (Part E), Exhibit 3-2. 
(i) l].S.EPA.l991.Exposure Factors Handbook, Volume!, Table 5-23. Short-term exposures for outdoor workers, 

heavy activity. 
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Table D-6.2a 
Risk Calculations 

Construction Worker: Incidental Ingestion of Soil Pathway -
Ashland - Clearfield, Utah 

Carcinogenic Effects 

Ing-Risk = (Csoil x SFo x CF x EF x ED x Sm x H) 
(BW X ATc) 

Equation 
Units 

Benzo(a)pyrene 
Dibenzo(a,h)anthracene 

hjg - Risk 
unitless 

3E-08 
9E-09 

= ( Csoil X SFo X CF X EF x ED x Sm ' x H ) -f ( BW x ATc ) 
.. mg/kg kg-day/mg kg/mg days/year years mg/day unitless kg days 

= ( 9.30E-0I X 7.30E+00 x IE-06 x 20 x 1 x 330 x 1 ) -=- ( 70 x 25550 ) 
= ( 3.25E-01 X 7.30E+00 x IE-06 x 20 x 1 x 330 x . 1 ) -r ( 70 x 25550 ) 

Notes: Ing - Risk - Ingestion risk 
Csoil - Concentration in soil 

SFo - Oral Slope Factor. 
CF - Unit Conversion Factor 
EF - Exposure Frequency 

ED - Exposure Duration 
Sm -r Soil Itigestion Rate 

FI - Fraction Ingested from Contaminated Source 
BW - Body Weight 
ATc - Averaging Time for Carcinogens 
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Table D-6.2b 
Risk Calculations 

Construction Worker: Incidental Ingestion of Soil Pathway -
Ashland - Clearfield, Utah 

Noncarcinogenic Effects 

Ing - HQ (Csoil x CF x EF x ED x Sm x FI) 
(BW X ATn X RfDo) 

Equation 
Units 

Benzo(a)pyrene 
Diben zo(a,h)anthracene 

tag-HQ 
unitless 

NA ' 
NA 

= ( Csoil 
mg/kg 

= ( 9.30E-01 
= ( 3.25E-OI 

X CF 
kg/mg 

X IE-06 
X IE-06 

X EF 
days/year 

X 20 
X 20 

X ED X Sm X n • ) -f ( BW X ATn x RfDo ) 
years mg/day unitless kg days mg/kg-day 

X 1 X 330 X 1 ) -r ( 70 X 365 X NV ) 
X 1 X 330 X 1 ) + ( .70 X 365 X NV ) 

Notes: 
Ing - HQ - Ingestion Hazard 

Csoil - Concentration in Soil 
E F - Exposure Frequency 
ED - Exposure Duration 
Sm - Soil Ingestion Rate 

FI - Fraction Ingested from Contaminated Source 
BW - Body Weight 
ATn - Averaging Time for Noncarcinogens 

RfDo - Oral reference dose 
NV - No toxicity value available for this pathway. 
NA - Not Applicable 
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Table D-63a 
Risk Calculations 

Construction Worker: Incidental Dermal Contact with Soil Pathway - Carcinogenic Effects 
Ashland - Clearfield, Utah 

Derm - Risk = (Csoil x SFabs x CF x EF x ED x EV x SA x SSAF x ABSd) 
(BW X ATc) 

Equation 
Units 

Benzo(a)pyrene 
Dibenzo(a,h)anthracene 

Derm - Risk = ( Csoil x SFabs 
unitless mg/kg kg-day/mg 

9.8E-09 
3.4E-09 

= ( 9.30E-01 X 7.30E-K)0 
= ( 3.25E-01 X 7.30E-I-OO 

X CF 
kg/mg 

X IE-06 
X IE-06 

X EF X ED X EV x SA x SSAF x ABSd ) ^ ( BW x ATc ) 
days/year years events/day ciri* mg/cm^-event unitless kg days 

X 20 X 1 X 1 X 3.300 X 0.3 x 1.30E-01 ) •=- ( 70 x 25.550 ) 
X 20 X 1 X 1 X 3,300 X 0 3 x 1.30E-01 ) •;• ( 70 x 25,550 ) 

Notes: 
Derm - Risk - Dermal Risk 

Csoil - Concentration in Soil 
SFabs - Absorbed slope factor (SFo 

CF - Conversion factor 
EF - Exposure Frequency 
ED - Exposure Duration 
EV - Event Frequency 

Skin Surface Area 
Soil-to-skin Adherence Factor 
Dermal Soil Absorption Factor 
Body Weight 
Averaging Time for Carcinogens 
Not Applicable 

ABSgi) 

SA-
SSAF-
ABSd-

BW-
ATc-
NA-
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Table D-63b 
Risk Calculations 

Construction Worker: Incidental Dermal Contact witb Soil Pathway - Noncarcinogenic Effects 
Ashland - Oearfield, Utah 

Derm - HQ = (Csoil x EF x EF x ED x EV x SA x SSAF x ABSd) 
(BW X ATn X RfDabs) 

Equation 
Units 

Benzo(a)pyrene 
Dibenzo(a,h)an thracene 

Derm-HQ = ( Csoil x CF x EF 
unitless mg/kg kg/mg days/year 

NA 
NA 

= ( 9.30E-0I X IE-06 x 20 
= ( 3.25E-0I X IE-06 x 20 

X ED X EV 
years events/day 

X 1 X 1 
x i x 1 

X SA X SSAF X ABSd ) -
cm' mg/cm'-event. unitless 

X 3,300 X 0.3 X 1.30E-01 ) -
X 3,300 X 0.3 X I.30E-01 ) -

- ( BW X ATn X RfDabs ) 
kg days mg/kg-day 

- ( 70 X 365 X NA ) 
- (• 70 X 365 X NA ) 

Notes: Derm - HQ - Dermal Hazard Quotient 
Csoil - Concentration in Soil 

EF - Exposure Frequency 
ED - Exposure Diu-ation 
EV - Event Frequency 
SA - Skin Surface Area 

SSAF - Soil-to-skin Adherence Factor 
ABSd - Dermal Soil Absorption Factor 

BW - Body Weight 
ATn - Averaging Time for Noncarcinogens 

RfDabs - Absorbed reference dose (RfDo xABSgi) 
NA - Not Applicable 
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Table D-6.4a 
Risk Calculations 

Construction Worker: Incidental Inhalation of Soil (Fugitive Emissions and VolatUe Compounds) Pathway- Cardnogenic Effects 
Ashland - Clearfield, Utah 

Inh - Risk (Csoil x SFi x m x EF x ED x [(1/VF) + (1/PEF)]) 
(BW X ATc) 

Equation 
Units 

Benzo(a)pyrene 
Dibenzo(a,h)an thracene 

toh-Risk = ( Csoil x SFi x m x EF x ED x [ 1 / 
unitless mg/kg kg-day/mg m'/day days/year year 

1.13E-11 
NA 

= ( 9.30E-01 X 3.08E+00 x 20 x 20 x 1 x [ 1 / 
= ( 3.25E-OI X NV X 20 X 20 x 1 x f 1 / 

VF 
m'/kg 

NA 
NA 

+ 1 / PEF 
m'/kg 

+ 1 / 5.67E+07 
+ 1 / 5.67E+07 

.] ) • 

] ) -

1 ) • 

- ( BW X ATc ) 
kg days 

- ( 70 X 25,550 ) 
- ( 70 X 25,550 ) 

Notes: Inh - Risk - Inhalation Risk 
Csoil - Concentration in Soil 

SFi - Inhalation Slope Factor 
IR - Inhalation Rate 
EF - Exposure frequency 
ED - Exposure duration 

VF - Volatilization Factor 
PEF - Particiilate Emission Factor 
BW-Body Weight 
ATc - Averaging Time for Carcinogens 
NV - No toxicity value available for this pathway. 
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Table D-6.4b 
Risk Calculations 

Construction Worker: Inddental Inhalation of Soil (Fugitive Emissions and Volatile'Conq>ounds) Pathway - Cardnogenic Effects 
Ashland - Clearfield, Utah 

Inh - HQ (Csoil x m x E F x E D x ( [ 1 / V F ] + ri/PEFl)) 
(BW X ATn X RfDi) 

Equation 
Units 

Benzo(a)pyrene 
Dibenzo(a,h)an thracene 

Inh-HQ = ( Csoil x m x EF x ED x [ 1 / 
unitless mg/kg m'/day days/year year 

NA 
NA 

= ( 9.30E-01 X 20 X 20 x 1 x [ 1 / 
= ( 3.25E-0I X 20 X 20 x 1 x f 1 / 

VF 
m'/kg 

NA 
NA 

+ 1 / PEF 
m'/kg 

+ 1 / 5.67E+07 
+ 1 / 5.67E+07 

] -r ( BW X ATn 
kg days 

] r- ( 70 X 365 
] -̂  ( 70 X 365 

X RfDi ) 
mg/kg-day 

X 1.30E-01 ) 
X 1.30E-01 ) 

Notes: Inh - Risk - Inhalation Hazard Quotient 

Csoil - Concentration in Soil 

IR - Inhalation Rate 

EF - Exposure frequency 

ED - Exposure duration 

VF - Volatilization Factor 

PEF - Particulate Emission Factor 

RfDi - Inhalation Reference Dose 

B W - B o d y Weight 

ATn - Averaging Time for Noncarcinogens 

NV - No toxicity value available for this pathway. 

NA - Not Applicable 
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Table D-6.4C 
Constniction Worker: Particulate Emission Factor Calculations 

Ashland - Clearileld, Utah 

PEF,,. Q. ' r . X X 
TxA. 

556x|-|xpxSVA:r 

PEF(c — Subchronic road particulate emission factor 

Q/C„ - Inverse of a 1-hour average air concentrations along a straight road segment 

FJ, - Dispersion correction factor (unitless) 
T - Total time over which construction occurs (in seconds), 960 hrs x 60 min/hr x 60 scc/min = 3.46E+06 sec 

AR - Surface area of contaminated road segment (m^) 

0.826443 acres x (4,048 mVacre) = 3345.44 m*. The square root of 3345.44 m ' is 57.84 m 
Assuming the road is 57.84 m (189.76 ft) long and 16 ft wide 
AR = LR X WR X 0.092903 mVft̂  

W — Mean vehicle weight, where: 
W = 40 tons 

p - Percentage of days with at least 0.01 inches of precipitation, minimum of 80 days/yr for Salt Lake City, 
based on Exhibit 5-2 (70/365 = 0.19). 

XVKT - Sum of fleet vehicle traveled during the exposure duration (kilometers), assuming all trucks travel once a day, where: 
j:VKT= 1 vehicles x 1.4 km/day x (2 wks/yr -f 2) x 5 days/wk 

= 7 

Equation 

Units 

PEF„ = Q/C„ X [ 1 + Fo 
m /̂kg g/m -̂s per kg/m^ imitless 

1 X ( ( ) - [ X ( W / 3 ) " 

tons 

X SVKT j 

km 

All Chemicals 5.67E+07 = 23.02 X [ 1 ^ 0.19 I X ( ( 3.46E+06 X 2.82E+02 •) ^ [ 556 X ( 40 / 3 ) ' 0.19 J_L 
Default values are as presented in Supplemental Guidance for Developing Soil Screening Lxvels for Superfund Sites (USEPA 2002a). 

CALCUUTION OF SURFACE AREA OF CONTAMINATED ROAD SEGMENTS (A , ) 

A , 

m? 
1-. 

ft 

W» 

ft 

2.82E+02 189.76 16 

where: 

0.092903 

mVn' 

0.092903 

AR - Surface area of contaminated road segment (m ) 
LR = Length of road segment (ft) 

LR = square root of site surface contamination (0.826443 acres) 

= {4,048 mVacre x 0.826443 acres = (3345.44 m')'" = 57.84 m= 1.89.76 ft 
WR = Width of road segment (ft) 
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Table D-6.4d 
Construction Worker: Dispersion Correction Factor Calculations 

Ashland - Clearfield, Utah 

Equation: 

Fr. =0.1852 + 
5.3537 -9.6318 

+ 

FD = Dispersion correction factor (unitless) 
tg = Duration of construction (hr), estimated using the following equation: 

tc= (8 hrs/workday) x (20 workdays/month) x 6 months = 960 hrs 

FD 

0.19 

= 

= 

0.1852 

0.1852 

-1- ( 5.3537 -=-

+ ( 5.3537 -

tc 
hours 

960 

) + (( -

) + (( -

9.6318 

9.6318 

) - ( t, ) M 
hours 

) - ( 960 ) M 
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Table D-6.5 
Chemicals in Surface and Surface and Subsurface Soil 

Risk and Hazard Siunmary 
Construction Worker 

Ashland - Clearfield, Utah 

Equation 
Units 

Benzo(a)pyrene 
Dibenzo(a,h)an thracene 

SoUCR 

Notes: 
NA-
CR-
HQ-

m -

Carcinoeenic Risk 
CR 

unitless 

3E-08 
lE-08 = 

5E-08 1= 

Not Applicable 
Cancer Risk 
Hazard Quotient 
Hazard Index 

Ingestion + Dermal + 
unitless umtless 

2.5IE-08 + 9.77E-09 + 
8.76E-09; + 3.42E-09 + 

3.38E-08 + I.32E-08 +| 

Inahalation 
umtless 

1.13E-I1 
NA 

NA Sou HI 

Noncardnogenic Hazard | 
HQ 

unitless 

NA 
NA • 

NA 

= Ingestion + Dermal 
unitless unitless 

NA + NA 
= NA + NA 

-̂  
NA l+l NA 

+ Inahalation 
unitless 

+ NA 
+ NA 

+1 NA 
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Table D-7.1 
Construction Worker: SoU Pathway Exposure Parameter Values 

Ashland - Clearfield, Utah i 

E:q>osure 
Pathway 

Incidental 
Soil 
Ingestion 

Dermal 
Contact with 
Soil 

Inhalation of 
Derived 
Chemicals 

Parameter 

SIR 
EF 
ED 
H 

BW 
ATc 
SA 

SSAF 
CF 
EF 
ED 
EV 
BW 
ATc 
IR 
EF 
ED 
BW 
ATc 

Construction Worker i 

Description 

Soil Ingestion Rate (mg/day) 
Exposure Frequency (days/year) 
Exposure'Duration (years) 
Fraction Ingested (unitless) 
Body Weight O ĝ) 
Averaging Time for Clarcinogens (days) (h) 
Skin Surface Area Exposed (acP) 
Soil-to-Skin Adherence Factor (mg/cm^) 
Conversion Factor (kg/mg) 
Exposure Frequency (day/year) 
Exposure Duration (years) 
Event Frequency (events/day) 
Body Weight (kg) 
Averaging Time for Carcinogens (days) (h) 
Inhalation Rate (m'/day) 
Exposure Frequency (day/year) 
Exposure Duration (years) 
Body Weight (kg) 
Averaging Time for Carcinogens (days) (h) 

RME 

' 330 
20 

1 1 
I 

70 
i 25,550 
1 3,300 

0.3 
1 IE-06 

20 
1 
I 

70 
1 25,550 

20 
20 
1 

70 
25,550 

Source 

(a) 
(b) 
(c) 
(b) 

«i,e,0 
(d,e,f) 

(g) 
(h) 
_ 

(b) 
(c) 
(h) 

(d,e,f) 
(d,e,0 

(i) 
(b) 
(c) 

(d,e,0 
(d,e,f) 

Notes: 
RME - Reasonable Maximum Exposure. 
(a) U.S. EPA. 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. Exhibit 1 -2. 
(b) Conservative assumption based on the industrial land use. 
(c) Construction activities are assumed to occur over a 1 year period. 
(d) U.S. EPA, 1991. Human Health Evaluation Manual, Supplemental Guidance, Standard Default Exposure Factors. 
(e) U.S. EPA, 1989. RAGS, Volume I, Human Health Evaluation Manual (Part A). 
(0 70 kg body weight and 70 year lifetime are used to be consistent with the development of cancer slope factors, 
(g) U.S. EPA, 2004. RAGS, Volume 1, Human Health Evaluation Manual (Part E), Exhibit 3-5. 
(h) U.S. EPA, 2004. RAGS, Volume 1, Human Health Evaluation Manual (PartE), Exhibit 3-2. 
(i) V.S.^V/K, 1991. Exposure Factors Handbook, Volume 1, T3b\e 5-23. Short-term exposures for outdoor workers, 

heavy activity. 
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t ab le D-7.2a 
Risli Calculations 

Construction Worker: Inddental Ingestion of SoU Pathway -
Ashland - Clearfield, Utah 

Cardnogenic Effects 

Ing-Risk = (Csoil X SFo X CFx EFx ED. X SIR xFI) 
(BW X ATc) 

Equation 
Units 

Tetrachloroethene 

hig - Risk 
unitless 

1 4E-11 

= ( Csoil X SFo X CF X EF x 
mg/kg kg-day/mg kg/mg days/year 

1= ( I.94E-0I X 5.20E-02 x IE-06 x 20 x 

ED 
years 

1 

X SIR x 
mg/day 

X 330 X 

Fl ) -r ( BW X ATc ) 
unitless kg days 

1 ) + ( 70 X 25550 ) 
Notes: Ing - Risk - Ingestion risk 

Csoil - Concentration in soil 
SFo - Oral Slope Factor. 
CF - Unit Conversion Factor 
EF - Exposure Frequency 
ED - Exposure Duration 

SIR - Soil Ingestion Rate 
FI - Fraction Ingested from Contanunated Source 

BW-Body Weight 
ATc - Averaging Time for Carcinogens 
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Table D-7.2b 
Risk Calculations 

Construction Worker: Inddental Ingestion of SoU Pathway - Noncardnogenic Effects 
Ashland - Clearfleld, Utah 

Ing - HQ = (Csoil X CF X EF X ED X SIR X FI) 
(BW X ATn X RfDo) 

Equation 
Units 

Tetrachloroethene 

Ing-HQ 
unitless 

1 5.0E-06 

= ( Csoil X 
mg/kg 

1= ( I.94E-01 X 

CF 
kg/mg 

IE-06 

X EF X 

days/year 

X 20 X 

ED 
years 

1 

X 

X 

SIR 
mg/day 

330 

X m ) -r ( BW X ATn X RfDo ) 
unitless kg days mg/kg-day 

X 1: ) -r ( 70 X 365 X l.OE-02 ) 
Notes: 

Ing - HQ - Ingestion Hazard 
Csoil - Concentration in Soil 

EF - Exposure Frequency 
ED - Exposure Duration 
SIR - Soil Ingestion Rate 

FI - Fraction Ingested from Contaminated Source 
BW - Body Weight 
ATn - Averaging Time for Noncarcinogens 

RfDo - Oral reference dose 
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Table D-7.3a 
Risk Calculations 

Construction Worker: Incidental Dennal Contact with Soil Pathway - Carcinogenic Effects 
Ashland - Clearfield, Utah 

Derm - Risk = (Csoil x SFabs x CF x EF x ED x EV x SA x SSAF x ABSd) 
(BW X ATc) 

Equation 
Units 

Tetrachloroethene 

Derm-Risk = ( Csoil x SFabs x CF x EF x ED x EV x SA x SSAF x ABSd ) -r ( BW x ATc ) 
unitless mg/kg kg-day/mg kg/mg days/year years events/dav cm* mg/cnt̂ -event unitless kg days 

NA = ( 1.94E-0I X 5.20E-02, x IE-06 x 20 x i x . I x 3,300 x 0.3 x NA ) •=- ( 70 x 25,550 ) 
Notes: 

Derm - Risk - Dermal Risk 
Csoil - Concentration in Soil 

SFabs - Absorbed slope factor (SFo ̂ ABSgi) 
CF - Conversion factor 
EF - Exposure Frequency 
ED - Exposure Duration 
EV - Event Frequency 
SA - Skin Surface Area 

SSAF- Soil-to-skin Adherence Factor 
ABSd - Dermal Soil Absorption Factor 

BW - Body Weight 
ATc - Averaging Time for Carcinogens 
NA - Not Applicable 
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Table D-7 J b 
Risk Calculations 

Coiistniction Worker: Incidental Dermal Contact with SoU Pathway - Noncarcuiogenic Effects 
Ashland - Clearfield, Utah 

Derm - HQ (Csoil x EF x EF x ED x EV x SA x SSAF x ABSd) 
(BW X ATn X RfDabs) 

Equation 
Units 

Ted-achloroethene 

Derm-HQ = ( Csoil x 
unitless mg/kg 

NA 1= ( I.94E-0I X 

CF 
-kg/mg 

IE-06 

X EF 
days/year 

X 20 

X ED 
years 

X 1 

X EV 
events/day 

X 1 

X SA X SSAF X ABSd ) T- ( BW x ATn x RfDabs ) 
cm" . mg/cni»-event unidess kg days mg/kg-day 

X 3,300 X 0.3 X NA ) -i- ( 70 x 365 x I.OOE-02 ) 
Notes: Derm - HQ - Dermal Hazard Quotient 

Csoil - Concentration in Soil 
EF - Exposure Frequency 
ED - Exposure Duration 
EV - Event Frequency 
SA - Skin Surface Area 
SSAF - Soil-to-skin Adherence Factor 

ABSd - Dermal Soil Absorption Factor 
BW - Body Weight 
ATn - Averaging Time for Noncarcinogens 

RfDabs - Absorbed reference dose (RfDo xABSgi) 
NA - Not Applicable 
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Table D-7.4a 
Risk Calculations 

Construction Worker: Incidental Inhalation of SoU (Fugitive Emissions and VolatUe Compounds) Pathway- Carcinogenic Effects 
Ashland - Clearfield, Utah 

Inh - Risk = (Csoil x SFi x IR x EF x ED x [(1/VF) .4- (1/PEF)]) 
(BW X ATc) 

Equation 
Units 

Tetrachloroethene 

Inh-Risk = ( Csoil x SFi x IR x EF 
unitless mg/kg kg-day/mg mVday days/year 

1 I.68E-08 1= ( 1.94E-0I x 2.03E-03 x 20 x 20 

X 

X 

ED 
year 

1 

X [ 1 / VF + M / 
m'/kg 

X [ 1 / 5.24E+00 + 1 / 

PEF 
m'/kg 

1.60E+08 

] ) H 

1 ) ^ 

r ( BW X 
kg 

•- ( 70 X 

ATc 
days 

25,550 

) 

) 
Notes: Inh - Risk - Inhalation Risk 

Csoil - Concentration in Soil 
SFi - Inhalation Slope Factor 
IR - Inhalation Rate 
EF - Exposure frequency 
ED - Exposure duration 

VF - Volatilization Factor 
PEF - Particulate Emission Fartor 
BW-Body Weight 
ATc - Averaging Time for C^cinogens 
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Table D-7.4b 
Risk Calculations 

Construdion Worker: Inddental Inhalation of SoU (Fugitive Emissions and VolatUe Compounds) Pathway - Cardnogenic Effects 
Ashland - Clearfield, Utah 

Inh - HQ (Csoil X IR X EFx ED X ([1/VF] + [1/PEF])) 
(BW X ATn X RfDi) 

Equation 
Units 

Tettachloroethene 

Inh-HQ = ( Csoil 
unitless mg/kg 

1 3.39E-03 1= ( I.94E-01 

X 

x 

IR 
mVday 

20 

X EF X 

days/year 

X 20 X 

ED 
year 

1 

X [ 1 / VF + 1 / 
m»/kg 

X [ I / 5.24E+00 + 1 / 

PEF 
m'/kg 

1.60E+08 

] ) 

1 ) 

-r ( BW X ATn X RfDi ) 
kg days mg/kg-day 

•r ( 70 X 365 X I.7IE-01 ) 
Notes: Inh - Risk - Inhalation Hazard Qubtient PEF - Particulate Emission Factor 

Csoil - Concentration in Soil RfDi - Inhalation Reference Dose 
IR - Inhalation Rate BW - Body Weight 
EF - Exposure frequency ATn - Averaging Time for Noncarcinogens 
ED - Exposure duration NV - No toxicity value available for tWs pathway. 
ET - Exposure Time NA - Not Applicable 
VF - Volatilizalion Factor 
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Table D-7.4c 
Construction Worker: Volatilization Factor Calculations 

Ashland - Clearfield, Utah 

Equation: 

VF. = 
(3.14x£>^xr)' 

2xp,xD, 

V2 
xio-^mV x(2/C X— 

Chemical 

Tetrachloroethene 

Q/C,. n DA T 2 pb 10"̂  I/FQ 

(g/ml-s)/(kg/m') (cm /̂s) (s) (g/cm') (mVcm )̂ unitless 
13.01 3.14 1 4.69E-03 | I.73E+06 | 2 | 1.5 l.OOE-04 5.24E+00 

VF 
(m'/kg) 

2.14E-03 
Notes: Default values are as presented in Supplemental Guidance for Developing Soil 

Screening Levels for Superfund Sites (USEPA 2002a). 
VF- Volatilization Factor (m'/kg) (calculated) 

Jt-pi (3.14) 
DA - Apparent Diffusivity (cm /̂s) 

T - Exposure interval (s) 
pb - Dry soil bulk density (g/cm') (site-specific value) 

Q/C,, = Ax exp 
(inA,-^)^ 

Q/C„ - Inverse of the ratio of the l-h. geometric mean air concenttation and the volatilization 
flux at the center of a square emission source (g/m -̂s per kg/m') 

A - 2:4538 
B-17.566 
C-189.0426 

\ - Areal extent of site soil contamination (36,000 sq ft or 0.826443 acres). 

Equation 
Units 

All Chemicals 

Q/C„ 
(g/m -̂s per kg/m') 

1 13.01 1 

= 

= 

A 

2.4538 

l n \ 
acres 

0.826443 

B 

17.57 

C 

189.0426 
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Table D-7 4 d 
Construction Worker: Apparent Diffusivity Calculations 

Ashland - Clearfield, Utah 

Equation; ^ (e^-^xqxHJ-Hte^xg) i 
^ rf (fJ,xK,)+d^+{e,xH) 

Chemical 
Units 

e. 
(Lair /Lsoil) 

Di 

(cmVs) 

H' 
unitless (Lwater /Lsoil) 

D„ 
(cm«/s> 

n 
(Lpore /Lsoil) 

Pb 
(g/cm') 

P. 
(g/cm') , (cm'/g) (cm'/g) 

D^ 
(cmVs) 

Tettachloroethene 2.84E-01 1 7.20E-02 7.54E-01 1 -0.15 1 8.20E-O6 1 4.34E-01 1.5 2.65 1 1.55E+02 1 9.30E-0I 4.69E-03 

Source | 

Dl D, K« 

ORNLl SSL SSL 
DA - apparent diffusivity 
9, - air-filled soil porosity 
Di - diffiisivity in air 
H' - dimensionless Henry's law constant 
9j(, - water-filled soil porosity 
D„ - diffusivity in water 

ri - total soil porosity 
pb - dry soil bulk density 
p, - soil panicle density 

Kd - soil-water partition coefficient, where: 
ivj = Kcc X Ipc 

Kcc - soil organic carbon partition coefficient (cm'/g) 
f̂  - fraction organic carbon in soil (g/g) (A default value of 0.006 g/g was used.) 

ORNL - Oak Ridge National Laboratoiy Risk-Assessment Infonnation Svstem http://risk.lsd:oml.gov/cgi-bin/tox/TOX select?select=csf 
SSL - Supplemental Guidance for Developing Soil Screening Levels For Superfiind Sites (USEPA, 2002a) 
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Table D-7Ae 
Construction Worker: Particulate Emission Factor Calculations 

Ashland - Clearfield, Utab 

PEf;„ = C 2 / C , X- i ^ ^ 

{TT*-^ X^V/CT 

PEF„; - Subchronic road particulate emission factor 

Q/C„ - Inverse of a 1 -hour average air concentrations along a straight road segment 
FD - Dispersion correction factor (unitless) 

T - Total lime over which construction occurs (in seconds), 960 hrs x 60 min/hr x 60 sec/min = 3.46E+06 sec 
AH - Surface area of contaminated road segment (m )̂ 

6.5 acres x (4,048 m^/acre) = 26,304.36 m'. The square root of 2,025,000 m' is 162.21 m 
Assuming the road is 162.19 m (535.29 ft) long and 16 fl wide 

W - Mean vehicle weight, where: 
W = 40 tons 

p - Percentage ofdays with at least 0.01 inches of precipitation, minimum of 80 days/yr for Salt Lake City, 
based on Exhibit 5-2 (70/365 = 0.19). 

IVKT - Sum of fleet vehicle uaveled during the exposure duration (kilometers), assuming all trucks travel once a day, where: 
EVKT = I vehicles x 1.4 km/day x (2 wks/yr -r 2) x 5 days/wk 

= 7 

Equation 

Units 

PEF., = Q/C„ X ( 1 -r FD 

m'/kg g/m'-s per kg/m' unitless 

1 X ( ( ) -i-l 556 X ( W / 3 ) ' 

tons 

p X IVKT ] 

km 

All Chemicals 1.60E+O8 23.02 J_LJ_ 0.19 1 X I ( 3.46E-t<l6 X 7.96E-t02 ) 4- [ 556 x ( 40 / 3 ) °* x 0.19 x 7 ] 
Default values arc as presented in Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites (USEPA 2002). 

CALCULATION OF SURFACE AREA OF CONTAMINATED ROAD SEGMENTS (A g) 

m^ 

LR 

tt 

WR 

ft 

I ^.96E-^m' 535.29 16 

where: 

X 0.092903 

mVft' 

X 0.092903 

Ag = Surface area of contaminated road segment (m ) 

L( = Lengdi of road segment (ft) 

LR = square root of sile surface contamination (6.5 acres) 

= (4,048 m'/acre x 6.5 acres = (2.63E+04 m') '" = 162.21 m = 535.29 ft 
W, = Width of road segment (ft) 
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Table D-7.4f 
Construction Worker: Dispersion Correction Factor Calculations 

Ashland - Clearfield, Utah 

Equation: 
f„ = 0.1852 +^^253L,z£:«i i 

FQ = Dispersion correction factor (unitless) 
tt = Duration of construction (hr), estimated using the following equation: 

t,. = (8 hrs/workday) x (20 workdays/month) x 6 months = 960 hrs 

FD 

0.19 

= 

= 

0.1852 

0.1852 

-1- ( 5.3537 -=-

-1- ( 5.3537 ^ 

tc 
hours 

960 

) + (( -

) + (( -

9.6318 

9.6318 

) -

) -

- ( t, 
hours 

- ( 960 

) M 

) M 
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Table D-7.5 
Chemicals in Surface and Surface and Subsurface Soil 

Risk and Hazard Summary 
Construction Worker 

Ashland - Clearfield, Utah 

Equation 
Units 

Tetrachloroethene 

Soil CR 

Notes: 
NA-
CR-
HQ-
HI -

Carcinogenic Risk 
CR 

unitless 

2E-08 

2E-08 

Not Applicable 
Cancer Risk 
Hazard Quotient 
Hazard Index 

Ingestion + Dennal 
unitless unitless 

3.73E-11 + NA 

3.73E-11 -1- NA 

-1-

+ 

+ 

Inahalation 
unitless 

1.68E-08 

1.68E-08 Sou HI 

Noncarcinogenic Hazard 
HQ 

unitless 

3E-03 |: 

3E-03 

= Ingestion + Dennal -i- Inahalation 
unitless unitless unitless 

= 5.02E-06 -1- NA + 3.39E-03 

= 5.02E-06- -1- NA •)- 3.39E-03 
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Table D-8.1 
Construction Worker: Water Pathway Exposure Parameter Values 

Ashland - Clearfleld, Utah 

Exposure 
Pathway 

Incidental 
Ground Water 
Ingestion 

Dermal 
Contact with 
Ground Water 

Parameter 

WIR 
EF 
ED 
ET 
BW 
AT, 

AT, 

SA 
EF 
ED 
EV 
ET 
BW 
AT. 
AT, 

Description i 

Ground Water Ingestion Rate (L/day) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Exposure Time (hours/event) 
Body Weight (kg) 
Averaging Time Noncarcinogens (days) 

Averaging Time Carcinogens (days) 

Skin Surface Area Exposed (cm^) 
Exposure Frequency (d/yr) 
Exposure Duration (years) 
Event I'requency 
Exposure Time (hours/event) 
Body Weight (kg) 
Averaging Time Noncarcinogens (days) 

Averaging Time Carcinogens (days) (1) 

Construction Worker 

RME 

0.024 
20 
1 

0.5 
70 
365 

25,550 

3,300 
20 
1 
1 

0.5 
70 
365 

25,550 

Source 

(a) 
(b) 
(c) 
(b) 

(d,f) 

(e) 

(d.f) 

(g) 
0» 
(c) 
(0 
(b) 

(d,f) 
(c) 

(d,0 
Notes: 
RME - Reasonable Maximum Exposure. 
(a) USEPA, 1989. Risk Assessment Guidance for Superfund, Volume I. Value is one-fiftieth of that assumed to occur 

during a swimming event. 
(b) Site-specific value. It is assuraed that excavation activities would take 20 days to complete. 
(c) Construction activities area assumed to occur over a 1 year period. 
(d) USEPA, 1989. Risk Assessment Guidance for Superfund, Volume 1 (Part A). 
(e) The averaging time for noncarcinogens is equal to the Exposure Duration (in yrs) x 365 day/yr (US EPA, 1989). 
(f) 70 year lifetime is used to be consistent with the development of cancer slope factois. 
(g) USEPA, 2004. Risk Assessment Guidance for Superfiind, Volume I: Human Health Evaluation Manual (Part E, 

Supplemental Guidance for Dermal Risk Assessment). Exhibit 3-5. Skin surface area available for contact for industrial 
workers. 
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Table D-8.2a 
Risk Calculations 

Construction Worker: Incidental Ingestion of Groundwater Pathway - Carcinogenic Effects 
Ashland - Clearfield, Utah 

Ing-Risk = (Cwater x WIR x EF x ED x SFo) 
(BWxATc) 

Equation 
Units 

Tetrachloroethene 

Ing - Risk 
unidess 

1 8.5IE-I1 . 

= ( Cwater 
mg/L 

" = ( 6. IOE-03 

X 

X 

WIR 
L/day 

2.40E-02 

X EF 
days/year 

X 20 

X 

X 

ED 
years 

I 

X SFo ) -r 
kg-day/mg 

X 5.20E-02 , ) ^ 

( 

( 

BW 
kp 

70 

X 

X 

ATc 
days 

25,550 

) 

) 
Notes: 

Ing-Risk - Carcinogenic Risk Water Ingestion Pathway 
Cwater - Concentration in Water 

WIR - Water Ingestion Rate 
EF - Exposiu-e Frequency 
ED - Exposure Duration 

SFo - Oral Slope Factor 
BW - Body Weight 
ATc - Averaging Time for Carcinogens 
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Table D-8.2b 

Risk Calculations 
Construction Worker: Incidental Ingestion of Groundwater Pathway - Noncarcinogenic Effects 

Ashland - Clearfield, Utah 

Inh-HQ = (Cwater x WIR x EF x ED) 
(BW X ATn X RfDo) 

Equation 
Units 

Tetrachloroethene „ 

Ing - HQ 
unitless 

1.15E-05 

= ( Cwater 
mg/L 

" = ( 6.10E-03 

X 

X 

WIR 
L/day 

2.40E-02 

X EF 
days/year 

X 20 

X 

X 

ED 
years 

I 

) - ( 

) - ( 

BW 

70 

X 

X 

ATn 
days 

365 

X RfDo ) 
mg/kg-day 

X I.OOE-02 ) 
Notes: 

Ing-HQ - Water Ingestion Pathway Hazard Quotient 
Cwater - ConcenU-ation in water 

WIR - Water Ingestion Rate 
EF - Exposure Frequency 
ED - Exposure Duration 

BW - Body Weight 
ATn - Averaging Time for Noncarcinogens 

RfDo - Oral Reference Dose 
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Table D-8.3a 
Risk Calculations 

Construction Worker: Dermal Contact with Groundwater Pathway - Carcinogenic Effects 

Ashland - Clearfield, Utah 

Derm-Risk (DÂ ŷ M x EV x ED x EF x SA x SFabs) 
(BW X ATc) 

Equation 

Units 

Tetrachloroethene 

Derm-Risk = ( DÂ vem x EV x 
unitless mg/cm*-event . events/day 

I.38E-06 1= ( 7.I9E-04 x I x 

ED 

years 

I 

X EF 

days/year 

X 20 

X 

X 

SA 

cm* 

3,300 

X SFabs ) -

. kg-day/mg 

X 5.20E-02 ) -

- ( 

- ( 

BW 

kg 

70 

X 

X 

ATc 

days 

25,550 

) 

) 
Notes: 

Derm-Risk - Carcinogenic Risk Dermal Contact with Water Pathway 
DAevtnt - Absorbed Dose per Event 

EV - Event Frequency 
ED - Exposure Duration 
EF - Exposure Frequency 
SA - Skin Surface Area Available for Contact 

SFabs - Absorbed Slope Factor 
BW - Body Weight 
ATc - Averaging Time for Carcinogens 
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Table D-8.3b 
Risk Calculations 

Construction Worker: Dermal Contact with Groundwater Pathway - Noncarcinogenic Effects 
Ashland - Clearfield, Utah 

Derm-HQ = (DKy^, x EV x ED x EF x SA) 
(BW X ATn X RfDabs) 

Equation 

Units 

Tetrachloroethene 

Derm-Risk = ( DA„„, x EV x ED x EF x SA ) -

unitless mg/cm^-event events/day years days/year cm* 

1 1.86E-0I 1= ( 7.I9E-04 x I x 1 x 20 x 3,300 ) • 

r ( BW X ATn X RfDabs ) 

kg days mg/kg-day 
; 

r ( 70 X 365 X I.OOE-02 ) 
Notes: 

Derm-HQ - Dermal Contact with Water Pathway Hazard Quotient 
DAevmt - Absorbed Dose per Event 

EV - Event Frequency 
ED - Exposiu"e Duration 
EF - Exposure Frequency 
SA - Skin JSurface Area Available for Contact 

BW - Body Weight 

ATn - Averaging Time for Noncarcinogens 
RfDabs - Absorbed Reference Dose 
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Table D-8 J c 
Derinal Absorbed Dose per Event for Organic Chemicals in Water 

Ashland - Clearfield, Utah 

If Uc, > t*, then: D4„,,,= FAx/C^ xCwater 
l+B 

• + 2 T . . .+ 
^1+3B-H3B'^ 

{UBf 

Equation 
Units 

Tetrachloroediene 

DA„e„, = FA X 
mg/crn'-event unitless 

1 7.I9E-04 1= 1 X 

cm/hour 

3.34E-02 

X 

X 

Cwater 
mg/cm' 

6.10E-03 

X { ( t.,„, / I + B ) + 2 T„„, + [ 1 + ( 3 " B ' ) -f ( 3 B » ) ] / ( ! + B ) ' ] } 
hour/event unitless hour/event unitless unitless unitless 

X { ( 0.5 / l - l - 1.66E-0I ) -f 2 0.91 -i- [ 1 -i- ( 3 I.66E-0I ) -i- ( 3 1.66E-01 M 1 / ( 1 -»: 1.66E-01 ) > ] } 
Notes: 

DA,v„, - Absorbed Dose per Event 
FA - Fraction Absorbed Water 
Kp - Dermal Permeability Coefficient of Compoimd in Water 

Cw.ta - Concentration in Water 
T„eoi - Lag Time per Event 
U ĉM- Event Duration 

B - Dimensionless Ratio of the Permeability Coefficient 
t* - Time to Reach Steady-state 

Appendix D Human Health Risk Assessment 

Revision 0. October 2005 6of7 



Table D-8.4 
Cheinical in Groundwater 
Risk and Hazard Summary 

Construction Worker 
Ashland - Clearfield, Utah 

Equation 
Units 

Tetrachloroethene 

Cardnogenic Risk 
CR 

unitless 

" ~ 1 E ' 0 6 ' 

= Ingestion -¥ Dermal 
unidess unitless 

"1= 8.51E-11 -1- 1.38E-06 

Noncarcinogenic Hazard 
HQ = Ingestion •̂  Dermal 

unitless unitless unitless 

2E-01 1= I.I5E-05 -1- 1.86E-01 

Groundwater CR 
SoUCR 

IE-06 
7E-08 

Groundwater -i- SoU CR| IE-06 | 

Notes: 
NA - Not AppUcable 
CR - Cancer Risk 
HQ - Hazard Quotient 
HI - Hazard Index 

•• I 8.51E-11 l-t-1 1.38E-06 | Groundwater HI 
SoU HI 

Groundwater + SoU Hlf 

2E-01 
5E-03 

2E-01 

: | 1.15E-05 1-1-1 1.86E-01~1 
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